> pi jLuli Li_ < . Til . It p i} l r Hg jl j-4-ll 


f cjl^jL I. A c^LjL«o 


kiJLU |»-J l wbf- ^Sl-S J ijlSwlJ I i — 4-Jlj 

Jb-lil -bC 1 jJ 

jjb ^lt All I >iil3£ ^JtA , ,..j 

.jjLxSi 3Lta»j3t$£l' 

(jpj-x3 4_in inlriTt JjLuII £tllc Jualj 

jbaja £j-lu US 4 aj i trfct t jt j-j_ul 

uatJLAl jryj j 2LLil3(}t uuj j3 4r J- '“ ^ * 
.j^U ojImi! 4r l^xal Ijpj 5U»Jt 
p !£_ 2u«\3fc}l Ijbl I 3 Lx^ 3l I platj 
<j}jtjjall ( jj«j olA^lalt pla34 ' j-u& 

V w "'»- j 31 Ij *3 Luo j31 f > t-i mlj 

v« 4 jIa&jj .1 j^I 3 Ll>- pbUxaJ 
• U*>*‘ 

4 j f LoJbv V * pJUJLH u( I_jj» I 3-A3— 4 
lj\i ^31 t J 4Ll.llirt~flVtj 3_UxiLuxJlj 

L^LjIc j 5->L« aJt p}U_uY I 

JjoVt ^Aj 4JalL*.j ~q»l>«H (jgj 4lxo i$jt 
.4iS JjlaJt 3* 2b Lai t j 
<jUA dblj pjjilll jLlc. jSlijjIS-ill JjU2 
1 "‘ <i?j plall kbjljl >31 mirttt 

Igjt j 3' jilt iafofi )>? lc J-Ji l$3l ^Lc 

Lpj jjUj JL 9 plat! 3SL1 pi >3>$la 32^ 

k_iuu £ jj lg3<i b/w ^lt Jxxxj 4l*x>o jwJuij 

4JUt Jjxajlt c£bl 3S3 plj lAjtjjat 

* 

^ll fj jx&jjl 3 * Ualfi AJkSUl U plu j 4_ilf, 
5 Lgj p L>» 3^1 ja&ijpliatlt dUj 


- I p^jJlt <UjLA4 
Jatjj pjjSLlt 3' jil i jji 34 diWjbfl 

2LflJLi > ?i * < lu> u1x->JL>tJl plait Lgaa 
2 Lu 3 lit jjxxaal t 3 Lujt 3 ^* oLb L* 43 1 j *( iil 
pj^£li 3 'ljiJ l kilij.it will ju tJjMtj 

4 ^ #• 

Ijalr ^LJ4 I4jxit>i4 i£jmu3 t 3 ^*^* 
ja 3^3 pi lillA 3 4 LjI U j 

jJb L«jt 4j Vj j'Hut j jxmIj jwj JJLc 

3U«iall iijLlf ^yj~i i 4 iL. GLalaLu 3 >LjT 
lAj^k-Uj 'l^iiaU jL p^J j (mi 11 cjjlil 

t^l <3*t«ta L -Oil 34^ i-AjaoILuxi j lAj^3L». 

' . l^jjt^a* JS ^laa3 j 

43 Ujla 4 i_ 43 bt !L. p S3*a 31 jilt 
34 j ^1U3 j 4jL>fcXxu 4JJI pl£ 4 juuJ £w \ j 
l^Sjkb V JL9 « Luxit jrVU 43 la will i I 
I JLA )bljJ»l U Cl4j i^f j ' " j * 1 34*1 * 

CkjSjlt killi %. 4^JLl i^ilill plait 3 ^ J ‘(Jaalt 
J£1 ^aljlt pOlt Jal£lt p^all 34 43SUJ V 
£<3uu3j ^UZIxk/ i SLT j 3 I j^il t 4 j ^ L>- la 
. taa jaaltj plait jjtrbj l ♦.U'x JLaj LaaA 
U*£jJk Ja^t j^lfitj^ jt 3 ! jJolt ijjoaJ US 
iL. (^jSult jxubjt 4_Uj4i 2bJ4t 

USj3tf JlSj ^^UaVt ^l£ lj.xbL^ j 4jt4>U 

t ^ 

.will ju ujjJI^xcj <_jjjt! t 
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g-A j-1L 1> » 

uij^u 

Abb («j^_SDI A.<-c ^Sl a jjJLSaJI j_A 

IRF Lw^luiVl 3Uwij4 ji>/ij 

jg"* 1 d>d4 <jjtrv>»j ^4^Lul AxcIa 
2U*5L«Vl S^eAl! JLxj* jL^tLi j^jiun 
j* uAlij AijLail kb lib All j 

JLm <L uljJJJlj kbl lj-^iL>a) 

. 2U*51uilj Axj^c jllait Sjla 4- 3 $£.jJ 
AbLubVlj 

(julwtl A jAljjj JiUwl J>t qA *a1a <L 

(MAlbll ^J2u j »»_i U£ » UuLfao?l 

uLStl ^Luldti SbuMatl 3jiWt 
(a? 31t ubljlull jA f^L*Vl 2bALtj ALuJIj 
jjAjjLiillj jjJLfljutlj jlalf I jt <nfl LjiijJl 

. jjAll^lfi 

b ) kbl Aja JU>I 2UctJJt A 1c <j\Jt 
l»l b kbl j * -- ^_jjl ]2_ kb J Aial 

( ajbbV 2ULw jjujl 

Aj^Jb 3l I jJUJ jil 3 jjjSJji Jjj 

2b.»^iUlH Ai»l jj* J£ <x>*J f ^ 0 ' ^j-tu 
lu> ».<1-Jl Axis L ^ ^3«jj AuAll jn al l 
. <b»-l <L. < j«<n>.‘? 

2CbJbt}l ^bJ)j 

? jUbALlb j»l jLbbvZb 

i 

Ijub j^ia (jlc. ^j*«t ...iVI 3b>J< j>»3 Jlx4 

j 4.7 lhi4 um 4- jluuYl JtTt j£j£3\ 

2bulStft uu3j3 ^vajAjika Lublt 

.9 l^uLdj 3Lk*JI (_fejb jA bj 

Ojj£3 SaTlUI A2u2djl jet uo»-J 1 A£ "4- 


2U*1*J| r.tjl . t.Vi <)jL_A J_S 
2beUi»-Yl (VjAbtl j {%bill j kbbjjulall j 

<^lej IJL^jguai Ciij'JL r ‘r 1 ^ A.jrtmlrtTlj 

Jb>>- *4- j*«4 jL*j 4- A_».lj J_*.j jbJ 
b Aba |%LJt jib |«1 j ^xhttl 

. jYI Ajle >fe 
f^boll j JpUbJt ajL& jl jAl JUV 

^jk2ft 4- j*«*ti jb jji ajua 4- Sj^bmt 
d>JLM JLA |«LJl jib uu> 

jl j^* jil JbV i Alb » l»>4 ■"■»"■"' Ij A_tcj 
ix t V j4 LJf.b> U3I Cj LlL*iTJ t oilub 

jA ftS2* jl£tl Aj >bu Vj j^Jlt l^«ic 

.... Ailt 

^ A 

Aj.tr Alii ^,ltr> (A*#** jl ^l£ juJ J I JLftj 
^Ibjj Aibiu Aiil Ale j4 Jw |(L)j 
All! Al e j a jl j3tl jlj (3*> AllLuj jlj 
. ^)Ujj Ajbuw 

4- f- ULJI j«JLei j * A tbLjl jl ^_3JI 4-J 
V jVl fAb)l jV 4’ (*<J beu«c»io 

Uui juixi Ujj jOj L^tA <y2u jl 
j£} jTjill jbuil^ie j^.1 JjJj I AAj Aju 
tjAio (>? lej jl£«j jbj jS 4* blS 3 la^ .A A I 
. Aj £ L>. j^ AlLuj 
IbA 4- b ji JSjj blLb jjuSjJIj 

AjA» V ^V~>j>»* j^ tbl jJaQ j& Ub) t.uIS^I 
^^SbVAiS J^JI jlj AlJl A>.jbJ iljl A) 
JAoj t Alii f«JLe j^ jjlntl jjlTiTb AlaL>>^U 
. AjJ*tf Ao^jj 3bel All ji^lSAll j a Ail! 
c-b- b JLu^aJl ^Jl I il ^jjAj blj 
jl Alii JLuil j.uXJl Axe I All j^jSa^I Aj 
. I^xi’lj V jl Lbjl ^Jb jjLdxJ 
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i fl jLuJi L"i . -lk It jog-LcJlg jJLll 


SjaII jjjj towafl j^lLl ^t 

^j..j jULl J 4_Ji JjMjjtl 

g,”t< *J^-**< (juSaLt) 

/ 

) ^L3Li g-!L»* 1 j 1 * 4 ) g.4***j jl 

( J ^Ula LjJlJj si J— .{ |4_»-J I ?«J^ 

tlS) <Jj i \juJu ^dxt ujbb .,.^n ^jlS 
Vj jliaiVI ClSJj uila^y SLj» 4*i mil u*3L£ 
)jj aJulc. <Jj*j f i gjtaliuj 

(gStault j-iSLajJl ^ ( LLmLc jlS j)j 
I it 3 ij^isdl /»OA J ja 3' * ‘-"J jt JuSli tjl 
^Lc iiul Ijll S >J*>«*t< a!ia Jl* uul£ 

•lj jj > LLtic. l-l>.\j 3\ {y» jlS SjjlDI 

j^Llu P C Sorcar 

SlijxuJl 4 jL*Mj j- d" * 1 3lll ftlljJt ’4- 

4) j 4ib "3ujjAti\ 4 c JL>-j SUjSigtl 

J(jL*j 4111 JlLc <>• 4_i1 (juj bll£ jl 
Jl« 4313 4*. 4- 3 >><** 4jl <jjuj U3L2 
4- l^SjLuaj <j4 OjV fj^dJl /»lLA 

4 

. ^Mill ISls jUj JS 

2LLuj jS.1 >A jTjJaJl <jl (jjJUjj gj+LJi 
CJ jll tuljMlI S IJmmj 4111 JLic <j_4 
£jllo LLcj £q1U1) 1_4^>-j 

. dJLA JaJjj 

- 1 |4J^S1I ji ^dll ^Jbti 
jinlll jjjubl L*Sb ttl£ jjkUlj ujVI 
Jiij tI>ljL*-4aJlj 3* li 1311 1 4- glil-^^lj 
4*4 j uO V I JjlS I jiirtf |%Ha1I Jl^ui 

JUJI^a U£ pUttl > 40 */ j >»*4Ib 
. (jVl |*U)I 


uK«i SUlLlm uIjLoa> jo_fi S^ul 

^11 tjjjjbj 2LuL***jVl SLpJI oQUjlII 


♦ Cd) 1 ^' fj**j*t* 
i-u£ 4^ LSI I tZibbjJI Cut£ 1 1 <j« 

(^4^0 <£jUo<* JjjlS I 4 SI LAjOj£ 4 > l3*t 4 j 

* 

^Lc LJ£ JL 40 AJ gasoil SojLu 
« Sj^lull 

2 L«o«^Ll**V 1 Stil iiS.all j - 1 < -» o ^Tj_S_hj 
j 4 4j 1 tiiSiaj ^uiLuVI 

2Lj 1 Jk^ll ^Lc fjj&u 4jlj ^IU3 4JJ1 JLlc 
WL*,^! jli i*U* J^l Cyj I 4 IS SjjJLdl 
£>*j J 44 (jlSUj (jUj JSH SbJLo SLuT^SlI 


9 Hlj 4-ol>^i* 

U&JdMJ4 £lo 1 j( Jjl ljQSIII 1 JLA 4- 

ojSb JAM I 4 _»i> ^N-lo/V1 SjuSa (j_A 

» 

^lt ( 4111 Ale. ^ 4 ) fji+Mt uG£ <jT jJttt 
1 <ji 1» SU^Ull SmIoII uUHISVl 4. j*S 
SJoja^l Cutf 3jlt<V>J| jjjG jj4 U05 j4. 


4-ll^ U < j U ) SJ^udl * o* 3* b jl 

J 3*4. jlaoooJj lS"j ( S jj>**+S 

< ijS jjOj * (ill IjlSIj (* * -j jolkolt 

f 3 >^mu 

^tVbj Vj Lai >x*j Sb^Jiull SLpJI 
Iji 1 tnljlaJI 1—^0 ^£Jj 4^u**SS jL***jVl 
^Sk ^mm 43 ij b I n t» JoSSj (j\ 

414)1 jUjl 

aLbtx.iL sj^uji Times of India 

444*1 jjl C4S3 \ \%Y 31 1*4 
4 UI Cu^ LuJol£ J)a431^cj| tu>bb bb 
^ jJi^j^bi aoxi sox j44>j 4- 
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g_it jJl -a -aa Jl - Jt^il <Lk« 

jT jj)l Ja JImj j«jJj jif L*<f J 
9 jLbajbll* jl jn»»'iL>vL* SlVii 

uU^Lj uibT 4-i dSk Jj ljIuS jT j-aJ! 

2bT uJn ^4 jjSI ^4 ijjSZuj 

. j*>i *11 jlbu L 4 JU i_all j4 
Ubjla ,lWu U I^Li jl |%Lu LJ£_$ 

Lj U-turn 4jtf ^u»j cui$ u LuiSx 

3L}4l«tl JpUbJI ud<ual jua ullSJl I jLa 
lj L>. Ijl jVl u " j , *j 2 L L jLlil 2i 1 u mjjl 
V o Ltd IjJi I Jujuu (jlfl ujbjtVJtj 

. jlA^dJI l^+f ilj 
lc. 

Big ji -k a, wi j*_sLii j-b* 

Bang 


3J$ua<j SjjIlLU SLta^ola SjAJaa ojSJ I 
tfajjJL) jjrtrt~j J^lj ^Lbj 

^LmVl ‘JL. j$SJl jlji jbbjVb 

(2LJj*» 3LCSJI ) 2US«iSJb*lj;M£ jtf 
4jj C £uj i^ijJlj ^jjSJI jLmjVI ^b> 

s 

£j ^tliu’tl bajl all^J lj| Ij^iXI j4 3L£^4»|4 

jUJbVIj jj -j - « * 11 j uJSlj-SUl jjjSJU 
jtf j>SLll Jxtt jl . jJl ... pjjjbLilj 

S' 

^fjiuu "*'* >■-» Mj JL*I^.I j I^jaU 

s 

. U&^Ual 4jl <£1 

ubVl ^ j^£ll JmI ■ * '^*j jT ^211 

ljI jUiiJl ji Ijij2£ jjjJI jj i^i jl ) 2 lJQ1I 


/ # / / / 


UU>-j UaLloXoA LSjj liuUk (jfejit lj 


»r., j^i*^ 5iii ^ ^ ji *iii j- 

/ 4 / 

2uVl ju ^l^l JjIIxJI jl ftLuiVl 
j£«J V ^jjSJl jbbSVl 2b^j J 5LiT jJall 


(jjaiL jy«LiiXl L#1 *j j j4lmt l 
Jj jlu^Vl (jji ^JjjC ljjI jl j^ll jl 
iliJU^j LJjVl 4- 3u3 ^ijlj g^l 

jT j21lj £}UaVI Silnjmjtl >fla ^1 a 
) sjLjVI a^j 4JS {£j <11 jtl I (^J>.7n» 


l^jlj LJ Jj L 44 luj 4- |*~T^ jjj 


7 ^ / / * 7 » / ' / ; 

jjj jt (%£»ti ^4 A I^jCjIj 4 ii» j a Sj^uiJ 


s , ,< * j' 

t>u^4 fl! jii >Yr»ojSjU I f&S jl 40JI 

, <• ' > L' *,*'*>*'•>,•'' ' , 

^LJl Ifrjjij^l jUJI Ij2ij lil l^laiu jlj 

i 3 j2j 3\( t » jj>fel£iT tlikici 3jL«t^lj 

Sjj ui,t Lj jl jl£ j 4 LjI jT ^afl ^Jl>Jj 
SjjuSJ I jT j >Sll )$ jm j<4 aj^Mt 4jLuJ 3jL*.Ij 
jT £- j^SaJ 4 mrtT i^JL>bJl l>IA \ \ i 

JL>- ^J1 aA Sjjoii ^LuV dll i^j* l>4-c 

14^441 j L^L>. Luaisj l u 

* 

LUjj UilS (Jlkj (^1 tWT jlj^JLi 
jJUj jl 4l ^JLulU j4 1 1 XJ jl j_)^ 144 


. 4jlf 

s s * 

jjidj jl Lu l^lf Lu^12a jl 

2Lilj jjJLi 1 “■ 1 - i '» IjLS jj) ir»T I j4 
jl I ) pJaA j V I j jj^Vl 1 1«3 

iL. jkuu Lul (iinij IiAAj I 

>L. |«JjJ I j ^jlnH I i^jJuol I jjajJt j-fJLAl j i<ii- 
jj^uSJlj ^jJL 2 lJIj >blb 4 Jj4 

(Jb^b S^bJl jTjJall 2 UJ j^JL 2 j V 

jTjJill ii^tiiiil^ ^k JJuS i^jLbJI 
jjb jl JUV jl 4 ~m m Irtl J 6 JU ljU^ 

S 

U^j 4<ib'(4 3^jfij 4l>%^ lu> j4 V j i.rt4 
JjL^JI ^^ 4 itJ I ^jbjoill ' 4 - «.L>> 

^jjc! jjj ^b i^LJl) jjLLmJbl Jjjj S JjL»» 
( . <>;r 4JCl (%b >b jJbllj 
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j l 1 ' i « l T i m fl jLutl L^u, XVi nfcit f t} I r II g jl jJaJl 


(Jolll Ifi-jUllI 2L JjJlt 

« ✓ * i . - « ' - ~ 

{ j 4 « »4 J^l (pj[ ^£>»U JS j^dJIj ^114 »M I 

( y ^ JL*.'sl» JJ^ju L 4 J 4JJ1 jij 

Jj^t T u Jolll 4j1 LaUjm Ua ^1 3 4 IQ 
tillllSj jitfj ^ll JLiiXtv JeXxJj Ll>%JjJU 
J > Jl jjSL^j 3 jAlial I aJLAj (ji£L*U 

lit Ul 2ujjS Wb.-fc tlr-krtfl 


^UU ui> 2L>Jr>,Hfc4 ^JljVl CulS 


Julll ^11 jl^LJl Jaj jlftfl Jail I Ja 

)^fj^£!l u «jVl JS*L J^aj iLJQJI 2bVlj 

' .* >*'>*• '*/> m * ** ' ' ' 

Joill j^SbjpJb <j<»jVlj cjljUoull 


^j> **ij Joill jlgUl j^SLjj jLgoll ^La 


i > 


J^*-Sf (gjSHJ JS ^*31 Ij ^ii,4 *<t I 
*UlSJl ..Oj^JJI^ jl33N Jj>*ll VI 


j^SLj 3_jVi 2_ C*l4JLuat (<? ILfl I 

33jjlall JI 4 3 jS3 IS <U*». Jl 3. il ^ojuj 
4-u/ij 4 X 4 L 4 A Igj i-aij ^j3l 

^1a jl^llj j 1 g * 1 I ^1a Jjlll J>Iju jl 
VI Sjjoall dlkgj jiM Jl j£*J V Jail! 
2- ~i^ijt ^jV lj 2Ujj£ I Co IS I jl 
^Ll2 ^Ui» i*> 4 LgaSJj L 4 L 4 J 3j£llS Laj^So 
liuoj Lblaau 3_JGll 3oVlj Julaill JlIc 
( lAboCtti JL.j^jVIj ) ^ijVl JSLiJ 


r* oicjuii 

^Aj 2 u»>j Ja lAl^j SUjijjJI 3 4 ICTI j 
JSL£ JI 4 J fbJill 3 ia*j JSIij fbill 3 irijj 
y^jVI Jt <*> < <1 <<nj jl ^dllB . . L»Uj j<»jVl 
U Ix>- SajLuJl jjSLafi Jl J 4 (4C.>Hj 3 flit j 


. o^jV I ^tV>hi~^ J^ 3 j ujIS jT >3Jl JJj 
41^1 ^ulj ^itlSjul j£ 3jL& j^SlI 

- < A utl u >4^1 


3 jj» JjV «-iQS} jSUj ■ 31aIm 
3 JUjUjI j i_dfl <^ju 8 3 uJjjJI 4 1 j^irtfl iL 
9 jji^s 4 .J 4 IC J 4 Irtlj Jl 3 JLui 

- 1 (III >»dl (^ii- JjUB 3 4 *»» ir> 3jjl£ 3iuS 
2 _Ij|^>iXI Jj fS3 Jjl& 4jl JjJ 4 Ui*ll 
3 jIjlJI 2L 3j^IWI 3JISDI C61S J>£ll 
CulS j I <n~ % bj 3ajLfi 3iuS Jc SjLlc 
2bjLc uxu jl 3u»3 3 j}Lc 31IS i^ILLa 
♦ JuA 

(49 u 3)I 1 4 lull |4a(Ot)l I JLA ■ 

3 4 I S j4 3budtl ^11 u^ll jl>j 3 4 tSTi!^ 


3.4lSb J^SII 3 JLk u3^j 2LJQJI 3 _jVI 

^ s' t> * * 

Jl^J ^Aj 4 1 4 mil <_y) | <jjpiut\ (4j) JL^j 

QHa Ia^S ji bZtl fjit jbttj Iff J13S 

ulin^l Zj$mj » N \ > Jjjbllo Uuj I 
Sb b u J J^Sj 3_uQJl 3 ><4^j 33u39t^l iIa 

Big ^j^SLJl jL>vitjVI 3j4j (Vi 
uijjji igjj Ajbjjjk* j S 3 ( 4 jj Bang 

tfllA jitirt# ^A ( < _^) jJl Jaj Jbl 


5jj(3A^dl 
-< ^J^SJI ^jVl JS^L 
Jl Jji.trt I4J yi(LJl jS^jUll jU^II 2_ 
l^jis Jj^2)l <^ 1 X* ^Iaj 3^Ui«« (^ajVl 
I^JS jUIjVI 3 jJoL>l 4 J 4 Jj^lio 

jjmTl. . 3ibJI Ja < jU5....j V 


\ O^V 2 _ jl>uI bJLlfc 2 UjjS 


r 

^dixi WJi 3_JLUl 3_ul I 3aVl 

4 JJ 1 ji |4il ) jail 1 j jbili j-uuj 
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£-jI j-U j -icJ I - Jh 41 i l > 0 


1 JLUU Jl4l j 14 I JJJlJ ^hl 4 Mitt 

y-ijY t <jl QjJbOJJU Qj-i-JjjY I £ UUtl J 

p "-p- (^i j (jjSlI L <G_i lit 
4-J .<_>bjYl <Jj^ jjbj *it< l 111 j L Uj 

bUui J iL <jb»jY 1 J <ji"t . Ij«tl 

/ 

O^aJi L {juj4uiU j <>*j ILL* IiAjLu 

. j}Ul Ju2 ^LIM 
(ji&jjjijS c. bp p \ 0 N X Dun Lj 

Jj>- 5 j£ J.+ 1 V t-&\j£ 3 i ^ ’jjfc DjjJDb 

^114 Hitt 

Heliocentric Theary of 
planetry Motion 

vit >>i71 V (jn«i?>tt <jl jS j 3 (joJl l<pt j 

Dm 4 mtt Dc j 4 jpl I ^t-v ., 1 j ]L Dblb J 
. jjjG cu£t jSII Duaj (jl j 

LL*.jj^jttYi plbdl u.bS p \ *1 * ^ Dun Lj 

tluJbtJI /Man pic Ddj4 ^^ulS 

jLij Astro no mia Nova 

J j>- jt Ju* LjjlAj V ui£ljS3t Jt AjIIS 

/ 

Igmfl’i Lbj' l^jl Uiifr (j 11 »iu?t 

jjJl j 2 nl.~i.Ti4 utl ^juajj 'jj -»-* L l JS 
fi, UUt U£*4gUMl uiUjUXI aJL$J ' ^ 
^LGj+sfdl ( 2Sj^ ) DSLuISLm qmi bjjt 
jUitl j J-dll ucsUj -ill j L Uj Dun j bit 

utlAl i*~CV 1 jlLA jLjuj . l->tj->tn-> U» jb 
i jJLi V j Djlb ^o4uJl jl t Jlj 

^yjjl J^jtj ^)bjYl£ Jj^ JJA«4 iL. 
L&l uu£ iL DjjlSYl jbA Cluijj 


. Dn ijJdb ^ JUlj pbl 
^bil jAj ) DN 2 N DuTjitl DjY< J*t» 
JS ja 2 S\j qua J uJi j jUUIj (JpUt jib* 


<jb jj4JJ I 4 & UjJjH utljliJruJl CulS 


bVt pUll Aj I j ^ C.**,u j^2Jl 

^l£aj< -j-c SjUc j* 2 i\ j$j I 4 >^io 

iL 2UU2a^l jjL^d 


L Dun i • * j <_Dl jLSi JujB JjI j_ 2JI 

frUnJt L^U»> i^JjLlj ) 2uVl j Ixa 

- 1 ' L ' ' '' 

brU* U>l^uu Jjukj L>. j^j 

Ujb UidJ 


DtiLa b^b Ujb ^jju lilLAj ^Laj jri Ijun 

^ULui f.Lu 0 4jb I 4 I 4 u«i‘u U tJuoJj 

/ 

UjV UUj ^i^hiTI i_i 1 11 Lb utL^jVI jIvA j 

/ 

^4 I c ^ j ji >ji t hi S jSjj 5jl^— >■ Jj^ii 


/ a 

Uaj tj3_i ^Uju p “-y 4jl (^i jjuu* 4ib 
/ * 

(jV b-uJk 4 ^i in Lb ^ 4 iilt ,jT i hirtj Lojt 

/ 

jJlIc ^ta«J V( j^dtl DluU^* 

pi . qua i*it I «■ $j*» quSjlJ Jjb p m-p jA UiJ 

jl ^lAj ^1 I jMi 4ib jJL^I j Jjj 4 jaa } I jS uU 
JlAJ I >ilA 3 j-bb jt J13J Ujb jn 4 iutl j 4 Lua 
4jlj jt-> jjj ijjjurtl JU IJJU qJjJLH q\ 

\ 4 ^ -Lc j. t irtj Uj j »iatl 2juuSaj quami3\ 
jJLa DoUUJt 2 uVt J*lb t jjj jl Cj-b <^4 


Duu lo Ujobo ^utl Sjjuk ^ 

. J 4 lit I jjjj qii 4 itit I 4 Jib 
Ijjj j. 4 iit I j 4 b ib ^U-P jA 

ipl mlfctl J ^imtt JjL& I J 4 . U T J JjLU JjJLdj 
CibVl jlbij J»Jb V{ ilti 4it( jli. U 

X ^4 / / *J 9 "’ “ ^4 

# / f / / x 

Ijjj pli b ) ^jj Sjjui <^4 ilj)o (jjGjVliL 
j (Alula ibljUuu ^4411 4JUI jlb> lUj^ 

' " * • ** ', s * • ' S ' • 

^ U>t J4U QU4 Hlt< Ja>- J tjjj JUkiatl 
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■ I' l " « fi jLmi a %j -lfc II lr llj j_2Jl 


4- 2u2lj 31r><i> <»L>o f 4- i«l ^xlj 

>431 tj 2 lJ<jlj 14*2^4 ajL>. >x£>xA £>J 
^>ilt 5 jjLaJi jjul u )L ajj-9*t Jjh** jj<a_j 

3j*~i <>»J 3jt ^ jV I jjJU ^ lA JL^Lj 

* 

. 3<JL>- Ij 3jjj J4 SLJ Ujj Y 5^0 

iiJdJ ylAJLb u* v< oL-l-u_jVI lIIUj V 

1‘nlf um 431 V[ (jT >31 1 utU^ll So^lall 
jJLia 4 >A La JIjjkJI IdLA 4- Ui* >ft3111 
i <jT jxill JL Sajl^ll cjL«j 1 jJII 
4 xx «4 5 ^ JLaJ >>4 <»tl 

^lc. 3-olj 4_>£ 3.jt 4£ j><c ^aaxtitt jixxj 

Zi ... 1^1 (ju^LU 3>4 *<m** CJIjLa l£>ilxxu 
^,^*1 1 ~ in ^jl a wt l <»<3 Aj jjuxull ># 2Lu3L£l 
J <3~iint,l 4- <>* <>• 3 Lu» 4 2la23 <-llc. 


3U1S jl . YYf LuiVl^ ilf * 1 1 mJ .Hii 4 

4 ✓ 

1 3 >SS 4 j_c 3 LjVl A 4 - Ul 9 ‘ > '} “‘J 
3>3lJLh ^U»VI <>a 2L»3Ull 2LS >*jl 
j ^4 2L«l£lt allA U 1 « 4 umI lalj 
43 1 Jj ^>^<3 xj 431 tllla ^uu ^12 >2»jYt 

V** * ^ 4- <1*0 £*J fcA*? 

lat jixutJ 2 utf jl 2 liildll ,Uj » , ...j Aji 

14*12 4j «4 w i t t (Jua^jLaxo y C t l + Vij al 

r j. 1 ^j«-*tl £jl ^ ^ '■»** 

>* 4 xuiT t tj I u>a JL>< JLB <3Lua>U> 1 mTH (413jl4 

^iKtt'tt tjt )jO jC l A )» Ji 4 ) l^iortl Jj^ jjJU 

jl4»> 3 JLaVi»4< 33La>j jjSUj Iaj 5»>4 J>*. 
3*4311 j>4 >i4»<ll <jt y til mj 

fjta^c Ltaj)l Lai! q *‘ “‘~J 4 ^^ 2 *“ V 


3_ja>4 3 jK >> 4<»tt ^ilaiS Ulj> 
L«^2j (>»jY1 SL^JI ^)( lIUiAj 

^»4it>tl 3 j)l ^«1 ikI j^JLaJ fjdau»*J 

(4} jJi*i tat J)T (Jjiij 

3L4J Sj Y’A^mj^ |vla}l jjJjj lLU j 

UUjj UlSU ^i«3 3LiVl 4- >31 ui 4 
(jn 4 i*it) jl U) Jfi) jT^I jlk (jLSlAj 1 
4- k£i)3 J«dj j)l £4 dL»0 

l^jl ^JuU i JLAj ^JjjA jjj* JJL»«4 j ^1*4 CJlj 
. AAj^ia 

- » lW 00U a>*.j 


^(Uintt jLaj^ y 4»tt T luiLAj jttjjA 

IaJ5»«4 jjJCU Lj^Jsj Ujj Y 0 
f ' /j»/*tl 'i_ ^H4»|tl j)l <33 4j 

^kijj Llj>3j SLuiull 4-^k<* y 0 • <Lc ^<u 
U* J^S >K4 Jj^. I4JJJJ 4. 2 ljUU CtfjJu* Y • • 

. <331x111 

> •* ' 

(ju+jSjS V> (J^33 3 jjxk j)4 t » <3 jV I j 

<3jLui'Jxill Vj j^31i siljJu jji I4I <|? axJu 

* , x >/./ ' '' ■< '/ •'/■* ~ 

i *4>*u^ Cj 9 ‘* , J “*J 

/ / / 

3jjj[^4j SLuiLiI 3aja>jS3j 3jVI 
^Aj i*S_ii >4^1 <*11311 |4lc> 3L#1 aj 


3 4lau3t) <3x31x4^311 f«la31l gjli* ^La31I j aillj* ^ Ail 3a ^ 3 > 4 jjLju a j-xv j 

4 14IC j>S3j Ltlj-3 eL+iall ajuxju j>LS N) 3al31t I4 S alk<all 4-U<Ml»jj 
\jJuluS\r 3LuUa31I 4 LjJ_431I {jfZl3\ a>l>itl jjlSUI jjt ( . P 

fjMu* jjfj (*jj>will jru ^.La31I 4- oaL* aaJL» JuB 2ji<i4»»tl 3 La£*»4I ^4 3AL»o 

j^Sajj PldSmd Uj3U Sa Hi a 3 a <3*311^4-0/ <i2j 3 j>< \\ ju<bjl >*11311 |«k 

* . — * 

jl u*x4 a>k ^k I Jl»- jj^t jLc jy* 3 ji» 4 »i 1 I 3a j ^»JLI j)lj <3 Luix4ml I qu 1 I j I 
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£_il jJl J .ar I t - ri l > » 


lioAJb Vj Lu>C ob^t', .4 4 i>Sl'f l 

(«l£ py«i tab I^jIS ljjjJI jV 

U8I jl r Vi Juu^j ^u.»im» I j— &j 

j /Urttl Jb«4 i-tJjjJt f JLdlj 

f»J&j o 4 oj>® <I>* ul>^^ o' f*4^ 
3.i b j)< dibit |»i^ 

Jj«i Ji* ILl*!*)' (jplibjt 

i£jJ jrjjs Jj-aa IjjSLj |«J j'U.ViVIj 
dll jj Q&bll Q«l*lt ftfrftjftl 

4r S-Jjlj-J I 4-i«.bJ I (IpbbJI o|J> 
' * *H Atl ^1^ '&_. «_jjjJt j^JuaJ 1 • • “■ ' “i nnt 

(jSt i gu»u« alt ^A o**£*l' IL.J 

l«lc ji ‘‘j — ’ dibit |«ic 4 IjaJ \23 lj ^jdt 
. ji^an i_2Ljisb^diiin 

s>Lh ) s>ui (>• a>->j 

-i( (“y*"-** i 


< lU^tt tjlijjVtj 5 j^*JI <Ztttjo2£lVt ijA 

a 


2 Uul jS I ULukI bj^LJl alXA 

SjUIuVU^ 

♦ jlc.J JjLm t t llirt iijjjd' 
f*>>ul' <ju 5 jUI ^ JLA jSXt f*JjS3\ ij ] jJalt 
ljI jU«J) iLJUlt 2 LjVI 4 

" s^o * * *'% *>'•' ' ' •/ ✓ 

^>Lu/t |«jt fbl 3 k~u« 4- 1 *$ *-.u 3 o-J^'j 


4 _j JLti«Li 




j«1 *S hi ■ / | ^*>-.“tl £y4 jjSj duB 

j> f>>dll ttu bj^b S-sL* J>^j£t>*3' 

a 

jLLc. lijjJL* jjlS dllj jt jl LJ| IjJPttl (ju 

. 5 Uu« \ l » ♦ ol> 2 t' JjtP 

- I (j^mlj ) JJL»U (jjOt 

^Sbj^vi > 5 > Y (»Lc4. 

a^>ttb tub ^ Edwin 

<>*• u< Al ^L>- ^4 <^uj 


ua jju ^bjJaj ^UaCuIS ^idUl jbjil 4 

i^L^j ^DijAtomism i^j^i ua^iij 

Jl& "ijjtx'tt aJ>A j 3 « iii I j 

JjJbu)Uj I jlIc. 3 jj» Jjf Ci 

i»Jbu f. L>> Jij t ^LujjS J*?-* 

Sjjjl ^A 2dIiSrit 3 JL>. j jAual jji tji >rt“r I 


J JL«J J ^JlCu OjSJi i)\j Uj* (jHa»jS\ 

2 GjD Sb^la ^fl.yaiK <jV) ^uwl JjS . It 

tv 3uVl 4 o' ^LJ» jUl b I JlAj 


r ' i —t*j ■ !bVt J ^23 «!->;»■>• ubjljjl oj£mj 

•• ♦ 

t ^ S * s 

^JbJ 4JJI o' o**l SuV I 4 iJJ JLLU 3 Jt ^UlS 


t VujbjIjLM^ o^jLm^i Ijjj Jbij 


IjLA ^jJLuaJ ^ic l-ijJAI jLLcIj 
IJLA 3ji 3L«1£ JUBji 

duiJaJt o*P' 4 ‘o^“ J*"*' plofU 

pSia* qA 4 jI duJL^t f«iai ■ aau£\ Jlo£ 
jjIaC iljiXJI 33Loj(j 5ja_fl q'^*~ o' 
O^A \ t Jji bt qJ^W) o>^I[ 4 

Ll_uji tj\S Ujj I I JLA olii 


i iIia ji>- ^ii 3 Lj^' *jjbi' o' ojS^' 

4 gj^>A Qrtjlm ■< A bit' £-ui'^)l ojSkt' 
O' * J>flJ (o^o^' jijlJ J ml> i 4 ) <UQS 
5 j>j olS v oj f ' ' ()' 1 M A~ct 
o'j^J' oS^Ij • j_y ■“*" o> 2 f 4 lua^ 

4 jl*jVl jbj o' JjJ ^Ol JJbJ 

. «LalB jllaJb jl j4>*a ^ ^ ‘ — 


iJbj! ^A SjjJl Col£ Jlx£ 3 L* 0 ^ ^ ^->- j oLj (jjijAJi q^muJI 
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« !’■" a |«t jLitj Li-o -li i It ^ 3 -lxJlj jl j-aJl 


gilt ) jl Aj jm/ CjIjJlB j-lC A JJkJ 4 Ul jjl 

JlSj Lj|Uj>it.b jUtl 1 jbibj 

• ^utjGjLj ^4 mu 
jJs^xuA j>Ljl 111* 

JaLalCjauf- (j^Qll qjH\ jSJia ) 

^II IjUfe ^4Xulj IdLAb ^11 

‘ ‘j* 4jjlaj 04 L»* 4<-uv jJ itc jxuQll 
A jj * 1 1 ^ 1 « < j j 4dbLult juj3\3a> 

(V*2 ^-Lc uB^^-SLTI £_ l«xu «Lll jjLi 
Aaiijj*. C)Ij.j>«j jj£I3 <0 3 ajLJI JL«^I 


LclSla j»^J( L«t ^uUoll j 

~£jJ3JUi jj U^UU J jUmYI 4Lj 4 Jjl UftjJU 

CutMaj Jl 3 civ 3jj j J till a ^Jaiul <j^jY I 

^i, .AjIuii GbVt 4 . j' * 4 - 

A Clu i ft 4 L 4 frUaiJl l j - 4 (Jj-jt AJUl b* J-» 

' # '{ • ' » ' ' > • , t > , s , 

b uIS^ AJ£>^( 0 <>»jYl i_ j^jUu 

>?'•'* I '*'?• f -> i. r * - < * > >' „ •£ 

ALtxi |0 Ijrtta4 a! jjJa |0 Ajl j3\ 

tjUiVi ^jSr sjSU itfi i. 6! 

'* ' ' ' ,'° ', ’ > ' - 

lif** ^ j >jJt |tb>J AjbT 0*jd Y 

. >; , , . •'“<"/ “ \ - ' * 

4J fU g U iult £>4 J j-Uj U.%iaj 

ubV till a 4- b! -iju 

j -• 

4 U 4 U-mll £>4 Uljji j » Y t (*j jl I ^ 

's' ' s ' * s oS * > * ' o'*' ' ' 

Aj cjUa (> 7 i£ Ijjj 4 -^b^LuUB jJL4J 

>>•1 uLS ^4 ^ > Jjj-aUil 

^ybaj 2 LLu > t * * ^Jl Jjju jT ^_ 2 Jt 
. it^4*«tt I JlA 4 Ul SjjAl liudj 

-< ' 

^ i / s 9 S ' S ^ s ' / S^ ' ° / o'* S 

4 U-uJ I qa Ul Jjls jcB ( jS ^b>ll Liltuj! j» 

'' m ^ ^ ' 0 Lm* ' ' * * ^ ' 0 ' * * ' 

jjjjjlia 4J ( 4 Jjt L#j 4 b* 

gSY jjaty 2 U 1 S .YYj-»h^ 1 > 

jL>J bfci-b tJjL'KJ jl c.i>d4>»«J (_,*•* J ^4b {y» 


J>l JL^I ^m^>~ u>J Y jJu^Si 
2LJLU( 2LuT j2S\ 3UYl Ul 4JU OjuI t <A>t j 


(jjliJi (JL®js IJl^j uftl 1^ Y t 

^ ^ ' > ' ' 

(jJb J_a 2 LcUJI LLu u Y 1j^-2lS 

1 .**. ' >'•"' - ,.>*,JL" 

Jliu4 4 JU. u J ju Y utjJJl )«JIa (^SlLu Q1 

(j4 jJL^i Yj^^jVl 2 lYjlj1jL44iJI 4-3jj 
4 iIia rUxu^ ju_c4 <_»dk 4- Y|jjSi y j 
j (fi£3\ 4JJI -fjsjjLxj ibYl 

^^UaM 4 LumYI <JSb 3Lbl^iYl 4u&jjl 4 j 


C&£S AS&{y» iAjuI i— tAJG (Q tjiablljl^i 4 
ij\£ j\ jim U^< ^oi <jSb 4\S\ Jt LU 

j*ta3 II^JJ Sj^Jl (j4 jl JSl djjua 
3jjJl ijA jJLual « j> JL>- Ajl ^£j4»£J Ul 
bJ>B ^ JL9 2L2a2>JI jjLAb Wb^ 


. iUjiJbJI ^>Ull 2t-»,„ij i 

iiib au hi y cl - C' 0 q y 4 Li 1 

mi^ibJijjui 4.<i rttrtj(»ii^ jji j» \ 0 a • 4 

Water CyclG 4441 sjjjli l1ujl»ji 


^11 4 bit jJ > WUJ l_<L^ I rtlrtj (41U1I 1 JlAj 
U>va< (j^SUl 1 fuCil j A juJ (O C)Uao9ilf 
^J^lklll ^11 < <>k»TI 4 JLfc 

*- ■ t ~'"'"~ (4J l 4 oSUj J ^11 I Imrtl 

^txiS jIImYI Jj* 4 Ld I 4 Ju3b j jlla4l (JSlui 
(jAjial (4_> uil ^. j»ij JSlui jL 

. <L«jl 4 Sjj* \ <I»tlaa»«ll 2- 

‘L. jL S i^^^LxXi Jxfl ^ 4 Lull (jj-iil 4 . 

tldif I ^juulUsa ^£JU |%ll& ^ti ijhU 2 jUjU 

< fajUaujfcujtf ^^itrxiiTl (j^iLu ^1 1 Jjl 
<JSLui 4 All ^11 AU»J ^b^ll 

^uUll Jb jju f*3 jjUll (jUJll 4- • jlla*! 


jj-'JrtJ IjjiS J-J SLAjaJI 4UII jJLux* 
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g-il jJl J. m r It . H l> o 


(jLc, (jui-jLMj) ^G_)l A j i <tjV1 aj 1*1 2 tl 

Jim V Luli dtfjklj aiiUj 3jb- 2 ULi* 1 J )1 
pt LUjI uaj^adl p-4j 3Lj*tJl p* I 44 & 

jV ^U)l SpAllaJ ihil jj » JUyJI ul^ 
OjS3 piUjLiDI JtA > i_jl ^ ijt-»*>V 1 

•J^» 

5j£)lp)oja Juflj pi Ljj-jjo 


ajJauiH jlj J>m rv 0 • |^£ ajLu> 

y * 

I4>> ULtAj ( lg-*.t->,„ i^ic. ) l^jlc. U>«j <^I)I 
Ujj $Lu* JL» Ij jrU IjjJ j 

4S 2lbLfl Ijlk 2UU9j Sj i»ritl pt 


1^53 jl gbGjVlj 

/ 

Cuju 3 J Gjt jl u>l*ijrti»V \£ UU3 jGjYI 


. 3p iiirttt a JA Cujl G ) lUJ jj 4 L 4 .pt}' 


2lJU)I 2LjY( 4-144) litipj l j^u3u r i pi 40 ) Ij 
UGji JLujtJlj I. 1 I 44 pJajSfl Jji»o i^lin) 


2Uj>S3I 2LjY( 'L. jGjI 2U1S3 V-lL^1> 
^A ( 3L*;pt}( Cmjj ^3)1 jLj jYl Jia ) 
uUI>UVIj Gl£Ll>o^ 2UW1 pmnYl 


jam u ^jJI ( pi»j Y I ) c_i ll£j 4 -<j» 4 ) 44>t} 1 
/ ' ' / 

4- j_uS 4- bGSj LuoUi/l La>->4 


(£)U )1 ju£ (^Ic^lcGU^bJ) 

JL3j p* tll4 J& jA J 440)44 _L>- 1 
CtUY 4)1 4 - |*>b)l 2_t4j.sl£Y I 4 JJU plS 
ptf US 2LU, \t ^a_4 iUSG^Yl 

4 JUJI 1 pjtUpi) ^UU)I jl 

/ 

bUp oG£)l 1 4A 4 - J^Sj ^jjIS 
4jU 4»> 4-J^»t)lj Jj j JSH ^JU <JjL»t)l ) 

p-»jV1 4- £** 3 * <>j4^ J JS qAjjjum fijj* 

/ 

^*b J"lN O' ^ Jl^-» <£>JJ ( 


£bp)1 j) pJUj ^4& ( 4_jYl ) p*ao)1 lUA 
lJlu£ 1)I 3L*U<ft JUpJ U 4 U« tjOimtl U 
Judj <l*Jj jjjall (»-> Jpu)1 IfJUguuJ <^2)1 

<Ju4 14 J ^4)1 4Jjts pT 4^)1 4- '^ 4 ) 4j LLl4 

f i 4 ■“^ l 4- ■ j4 bUm J^JUL& ^LjjJ I 

L‘ ' ° '> ' * ' •' 

4 J 4 JI i£jjL& iaMiS 4l*»oj £ Luu uifS 

6 # < i 1 ' ' ^ ' ,Z /. . 0 f f * ' 

j4 £ Luu jj^4 4 j oLual liji 4)^U- j4 jpj 

l Aj*j_>)U o *« u inj 4 A I3{ 4^Uc 


( 3 rt~j 2 UUD 40)1 lJuoj) ) IJa pi 

dLXt 4- 1 £La»»V< J4 UUj 

Hydrology 


4 . 144 ar»j 4njjJla)1 4 - «- UU Sjj^j 
- j ^A obVl p^4 4-jT jJall 

. pi j-4A JT Sjjmj p p 4<(i>Q)1 4 jV I 
Sj 4 i i( p_4 pj 4U.4 ,-it)l j 2 L«j1,„i(iU,.)I 4_J V I 

.cilj^VI 

Jlg jJi 5j ijuu p4 jiiiif 2bu Lii)1 2bVl 
piij 3 j4±u p4 pj^^QlIj 2 laj 1 p)l 2 U Vi 
p4 3 jJIlC. 2 Ljjbt)l ^)l 2 Uu«lDl p4 2 Lj V l 

3 Sj>i4 

p4 p jaj in T I ^)l pCLuJl j 2LULD1 p4 <LjV 1 

2 bkjsi 4 ) I Sjjmi 

uiiUI Sj^p^pjj^Jl 2UV1 

ppUall ajjMt qA a j ulC. 2u^bt)l 4_>V t 
2 L>oU)I GUIjJDVI) ^ta)1 SpAlIa pi 

4- Folding (it-> < < ^ ttj sjip_^ji p_c 

4JU JL»> 3>AUa jnjluG U»> jJ 44 »t}l 

lU<3UJ I pJ^SG 4- (— UMLXi ^Aj US 1 *.~CV ( 

. 3ULut}l 
■* • • 
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1 . fi jLuJil ; , " . , a *_ < -ifc H (Jf-LcJtg jt jJLlt 


4-J Jllnfi^jj jUdlb till 4 3 jUI J 4 

1*1*11 L#l U^l u jl uufcjll o-iu 

^311 jSUYI JL ) 331 lJlJLS JuUB uuJL»JI 
j->- L>- JL312»>* Jl I j^j L$Ja ^,51 I t 

Jtytii L 44 uj J^bfc^l IJA U^mJ 

4_ijt>». 2 L»»jJLj Ua33»«A 1 44 <4 JL>- 1 j ,JS 
. 33£l3£j 

£t»j 4- jYl uiUa^mj jbutl »Uk j 

L>* jL>^j 4jl iUY I 4 JA ji«> I 

CW »Ui J* 

j+i UjlIc j ^Lill ^11 J jYl 4 L 4 4J^C>- 
dLj4 ) (jt&jJ t jl ^jQll ^11 J jVt 4 L 4 
SJo4tl LpU^i trtaj (JjYl ^1311 
ji di_i4 sjr ijLj j^vi 4 U 4 £4 ^iwn j 
<>»1 •*ij, l l,t 332> 321*1* J 9 &J J^-bJII 2 a 
SjjSJII 3x41*11 3 jAllall <>2 aj Jj^ttl Ju 
i^lA fix! j (*1L»1I J 4 lAOxSlj |4J jT >311 L 
( j>uJa j >J ) illu/tj UBj>44jLkJ (*lUi^Aj 
3*4 L>o f> 1 r JL 

JTjJLIIj 2x&j> 4YI 3i.t>»~m ljLjYj-ILj 

L2jI 3x 4.1*1 I 3>AlIall o2a >£ ju j4J>£1I 
1 jljja ^JijVl Ja** jAi» 3xlL31 1 3 jYI 4- 

gr—'jj ^ tU^J J"*j 

Jj 4111 £4*111 

^ > J^I > Y 

L 4 J 5 ju Jr Jpall* *<Ljt>3a3 3 >Allall *2 Aj 

<>x jYI >> ull Ju 31jUll 321attl till 3 jL 

JL)Ua Jx** JLlc^MiilaYl ixpillj tltt44|3tl 
(ju JmUII >S»4 L*jLxc |44>£1i jT>2II J£lj 
33Ut jtlL* 4 L*j u>Jlc 4 L# 
<«*A JJ>^xll £>* 311 >*J ) Jj^j 


. <_>2jYI 3 jml& cjlxj jL ULt 
JU J ub21» 

£L^»ojY 1 J-« l^*x4j o-3jY I C<o.uj jL 

ji JL JI>3 aY1j 

( 44 W ^Luu l^di LLla^j |4^j JL 44 J 

Jijill JSIj r\*Luj*X\) JjJu^y 

r.iai *~<vi £4 L«Uj 13334 ^jLj ( 4 _»>il i 

-‘ (^*JD 

£ji!3m 3ii£ ^11 > imLL< (>0jYl £taj« Jl 
>44ji4$ "3Ct U I 444 3 JL>- 1 jll qJlu 

3Lul4 ^LalaJL* j31aJ jjliinall &i±&> j 
^^-1 ( LJJjk ) ^aij 

Aethnoshere 

/ 

4 jJL>> ^ic. L 4 JI 4 u)JL»o JlxsJI Jj^SIjj 
<L ii 4 Jfc ■ • ^jYI *j * j^liuall 4iIiA 
^llj^*. j «JUao»«XI gttauj u>u ol>IL«jiu^ 
A* ^1^^ jCtljLlill l!>u > j4jljSf 0 

^ SuLjJI J^^LiJI l3j>T» >j4 

■> 

4 jlr Cuxi i^Jll ^j31l ^UYI jA (Jaj 
i^^all J 4 L 4 YI Ja J jbu j Jl>^11 j JLx»tll 
3l (JIaJUII 3j>lu J 4 ft 2UYl 4- 

( UU>1 JUaJlj) Jj2j 
i 3» iiau9«t I j j LmII |«1a 
auicii aLuTjjiJi c*l_iYi <>13 

Jt . . \ ^ J^^»>1) ^ jL33b JjjjkjlII 

IJAj .l>!f-L>. 3uJ>*ll 33111 4- tX>i 

,t ^ 

^>4 ^ Ltl 1 ‘1 1 1 "“y- jjkJ jj^>ll 
£4 jUaCxij JL2IL U^il ^ . * < W3 l 
1j4jtr^~ r»J f%3 J^3jUJ1 Jj> III dll I oa4oll 
Jj 4 jj^Uull JuI*Xl JjliA 
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g-il J-H -a , -1 r ft - Je4l iiu. 


0fMjjauLutJk V jJiul L£ t^Jl <I»lt \ 4 tl 
T • JiS\ jji * LX< Coo I 
jua ^Lc *ULJl •“_* V J >U ^ 

i^JU £_ SLax—H olta^xtl <»Lj4 2 l SLjoJI 
jjuu pj 2l_jVi 4jla jCm ^yCou <j£, juJj 
JS uM J>aN JSUj V 4iv jImJI J£ 

2L4$I^IL» C 0 L 4 II 0 0 _oB (j[j Jloj&j C)ZaJ >00 
>mJI ^1 uHli £->■ >J J-> 13Ua.Ua ^Loola 


1 4 4juu Ja>j ^Lkl jtU I JLAj Cjl jjt lj Jui 
. 6T ( Ij^m** 

J-*V1 jjl tit JJLoJI ^LuS JLtj • JLA 

^2Hb u> jl^jVI ol < 1^4 JLl c > ilmj 
jUttl j^*aJI *1-4 £4 (_JoJI )t_iCijJI ?Ltl 
LjoCuu 2 l>JU1 jUuJI <I»U2ui» JbLft 4JU 

*m ^ji<irtj u (ji pLtWi j>j 

) uLo< f. m jA cojuji 

J-C 4 QJ Pycnoclin i3L> uim jsn j u 


■ ^jjo»V ULmSj fMUaJ ' ~»ta .uti 

3Uimi j^- 4 JjSTi-j r j gtajUl Jj) 

^LUUl . jiyvt aCtA Jiyi 

. j * .j irt'vVi j JjjVl ^i-wCti ( 

^UuUl UaiauiJ Ui Liaj^4»VI j g r tL2jjuJl 

jl ,,.C*iMt ^jmj cUt gtiin 

~y* UUtl j "■'* 3L hi 4^1 ^11 SjJauJI jLUVI 
4_>*»l>aJI jjliiiil jJ ^4»VI (jjill jalUifUl 
44J ^A4 Y 0 JLaj * UI Om 

JlAj V J4>VI jV lil J4>Vl 

^Jitl jit f ‘-^j <j j4itl IJLA ^)l 

a*Avi jv>a* ^ir* jl*jJ j^j v 
J^«jJl ICla <L. aLUl * ^ i~ 2LJLaJj-Jl 

^14 \ * * ^11 0* j^4 f *j 2bu£VI j 

A 

I^ao-I j j2 4 Y • • ^JTI \ * • j 

3U.LCUI J UI Y • * Juu ^ Uj^ll 

jl^JVl «. Irtl-WY SUoojjjCU Y* * jC£l 
LdOl ^jjJulb U^Uaitao.»Ul jjxoaJ 
i_dll dtoo j » j^al I jL 2l Axta JUlj ^ii.da JohQ 
. UUijf^Uafl |«ju^CU ( S • * * ) 
1 4 mi 1 1 ^ > mi I j)l ~ Y 

^^Ua}l j>4 2L ilUJu ^ ‘ ‘ -■■* IAjjjlu j 


loLAj jju2;UtaJl (jju *j i~— ■* iUUIj 

j>J^m MS 4“-». 

.( jJUIj oCull 
I 4 JI 4 3 ULU SJLa & r £ijjS3 S^AUall jj LA 
jauVI^»uH‘ 4 lie*'* 1 j <*' .' "*J ij * J 

dJLA (^tA j»LJ j |4i UJl j£l Jj J .t->/-j"tl 

S>AUaTl 

- 1 ilauaUl >o<-J I ^ U^. I 4r ^ 1 

j yAJj ij^u^A {«i Lc. J lj Ujj ^ I 

) Lt-^jJj-xo^l (4 1 r i_ L«_>> 

JLoc UiUl 4La4L>o I ^ Uuol ij \£ (2Ujj»«iiTl 
3jU“tl 4JU caUo JLfij aJAo JojjUl 
ajjM/ (jA jryujV I SUVl ^Aj 2LJHM SLiVl 

j^ili 

' ^ ' i t " * * . . „ ,*> ' . : 

j>4 ^-4 al iii4_i joo 4 r ojUIHS jl» 

y > ■!>>>. A / / . / 

Lfiiuu 00 I 41 U ubui 4JjA jr>4 4AjA 

• *'*' S 'l \ '. . • ' '''• / 

lAl >J JLSLj |%J dJLj ^-Ju-I 1 j| j4«J J^JS 

< • * >' * i , , 

jjj qa Uii Ij^j 4i 4iJt Jam |^ J*j 

J± f. 1 4 1,4 J I jjl ) jlj J |$-UU ij^jl JL5 

A 

IjJSjj jl (HiJUk. ) jVI tj^lU",,.t 
Jirtrtj lUJIij iI»lUj>it,l JUaI ]L ^^Ua}l 
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n i l iT i- jLaij Lx* a ij It jajJLcJLj jLj-XJL 


. |Jj * * <j4 

\ t ^Ui j * uljl 3 jSUtl ^4 JA 

<j4 $ I i»J ;jl < a iVk ^jl Ui j * J jk Lj jJi 
4 1 i*i j Ujiw (jis i jt ^kj ? m 

l£4i jjLu ^Ut L^jt 2 LujjJI5 
4 U»j l I IjJmj * UI (£i£h ^ JJ t jAj t 9 aLXI 

OjjlS j4Jf ^ Ijjj 2 dbj jlSj Ijfuij Luuj 

#L*Vl (*L=. 


-» JS 

>J jtfjk, 4JOJI M j4Jt 4u¥l <>Ij 
IIjIS yijVlj uljLuJl (jl kjjiS jjJJl 

/ tf> * z 7 /» / y / / j /(/// ^ / » / 

J£ «. lit 34 Llitk^j L»aU2S44 Lojj 

r *»LujVi> a*!*** ^ <*•> 


JLka 2L (jii>r» jJl j-uS3k f JL 22)4 JL*J 

jLUl tjl 42ja4 (jLujVt ^ItVi i«l fjLJt 

2 Lu-uvk sju« Cytoplasm 


*AA * 2luLu 2LSj4^k &\a\ 2LJLL 2_ 

/ 

jk Laut |«IiJ( Cu4l Jk2j » Ut j4 

t*u£>j ^>4 iAi*ij 4u o <A«t t cjLulS^I 

(jili jlj 4 La *A^ * 0 * jJ 

. 43 Lag) »IW t-Jfalu 

osmi qa oLS j-a jjSjij Uft 

/ 

<j A 4» t jj) irt~J <jk jl* j)k (j4 LjJ& \ t <Jjjb 


(jAj »Uk j4 jjjlS jjk J-iuu)k 

4j ^ <2- L ^rtVii*! jj in~j jk jjSLtXl j4 <jl£ 


j a UI guL* lu» JLUj) 4_uj*)k 

9 c£i) j (Jjuogj jk jJLb 

JLL ^t ^uU 2uJO)t 2Lutj2)t 4 _j Vkj 

j4 4uta J S (jli- 4i)tj>»Ut <j4 iutiljuajt 

' ' . < 

*u 


Ja uUjVk JiL 2_JQ)I 2 UVUlS>uj 


^)jV1 4fliti)l ^Jbj tfJLA i i >» nit I um 
^) k ejgrtft 4 jlwI Jidii LaUJLcj f^U3)1 j4 
Ajm^j ^dtft £$Xl - i^diSju Jagattl 

^1 l>*VUi jik IjmV 4 2U^Vk 

4 . j n-tl kj iLttatl til ml j dj4d}k ^n5jki 
3U^k ^}t ((j&jJu ) JgdJ ^uSdUJ V (^JJl 
» (jkd 4J Jbu^Xk jU» Ikk^Ij Jout>«Xk 
d«^jJ(j *>Mk)b j^dld^IUk ^dtag«Jk /i 

4 dtt^tjj 3_L4gJ (^JL-Jk 4 » tl / 4_l 

3Ulal(j 

6^ ^*>*1 Aiirtrtl kiUi j4 JLdJt ^tlxuJlj 
ilajptXl (J4 3(ij4«H 3jLUk 
4iij4itk aLlk 4glLtjJt ^kj^Vkj 

4 jlUjJt i> LX I jV jl>wJkj i~»it->j^.ti ^ 
ijLu 3uljJk . U^lcl oUl ,> 4iLiS 
cUUgiiVt (jl 4 JiLkjJk ^t^_4Vk JiLgl 

jJuoaj Lj>lt V ittj»T,k 3 Ua 4 ' 4 . 

J)T^Jolli3 l/V UJ^J cj^* 

.j^JLlt Sj^m j4 4dVk d jkA %. ±jj L a jSi 

^tjjk ^kjdVk dilkA j^k 

kiLLi Jud ^kj-dVk jj-4 SjaSS 

4-^jiyk Jj^AdXk ^Juttk^Aj Jb;p«ti ^rVtni 

iltUHaj (jilli* ) u*L>um A4^ii jz* 4 jV( 

. ^auuII kjirtt 1 3t>^ 
|^A L£ ii>«iiJk ^ JLA 

jkjJVt L^Ua 1 v «i< ml ^4uu 3^4 

. 4403*4 objln.* XLc 

4 

JjS 1 ^jlja jtj Lajjj j^uJSj^j (*-L^j 
a JkA ^jJLj (jk JL*»I ^>taa *“J 4 Juii U * * 
d^A jUll (4^}j Jj naflll t SjAUalk 

^t ji.it.irt4 j4 CiAjj Jk2 GL^LXk 
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guljJl a nf t l - Jul t 3 k« 

• '■*•&* L 

V Lmj (Bfwrtil 4*1 4»jVI uuJb 

JLB JS jl Lub jf J^u 

fc-j^ull l*«fcu V L£' V* dlli jL U> 

i*J jU2VI u2y I 

. dili 
j'iW 1 

4LcL«a> i2_ juu*J jjulallj 4liljuat}l 


jltaJ ^»Ua Vj y-ijVl 4- 2 LjTa 4* Uj, 

i >4 ' ' $ * » * ' , y , 

L. litaji U (tSlllti |*4l V{ 4_^L4»J 

/ ; ' o ; , ^ / / < ^ / / / / 

in^HJ (4jJj <pt |0 4* tjOSlI 

rAj»ijoVi> 

jjulallj 4 lit <j' 4-»Mtt 4_4t JlSj . 
(jtuilj (^laJu l^jl ^Juu4 ^4U»>4 2_ 

. IfllrtBJ £4 JrtAJJ 

-i jjjhtt 2UL*. j 

« ^ 

jT >iall Jjju jjubJI 2LL>. jJ 2Uu41b 

„< ' " ,* r ✓ > • ? \ °* 

»U*«ll 4- *—)!>>■ m ^ jlr4 I ^JJ I Jj-J 
^ 4bV illi 2L £1 Idil Vj 4 «£u^j U 
«j^S JlA Ul& Jiaj 03 | *jj 

fittfJj&julaJl ^1 »jj_J («jji») uT>2i< 
Ajj 4 * 4 * jjl VI 4^S1 umj U 4<rt<5jj 4liLo 
2bJjrtl1 2l«l£ll \ AdlUl^ jjkt**i e.(jMi tJSLi 

s * s 

£<ikj jl (jji u jJl 21 rt’iT 2b Vt 4- **lni4> 

4jl>*.ua Aill 41 ^uu tJLJbj (jJlc, aJ—j 
jJailjAl u&JjMaJ >sl3 4 jj2j ^IUjj 
2 b Vi 4aSl U£ SjaII aOA 3 44 b 4 - 4iS 
jj*I ^lc ASjiu/ 4- 2bK JUuaa ^ uiall 41 
SLdbiJb^l 4j>»4l 0 '"“' 4jL£l JLBj All I 
u* I 4 S Sja» 2 L>» 4 j_» 4- 4123VI 2L>.j.s ^ll 


AIaaA I ^4j »Ut 44 jl> ^411 j£j»*t4 
0 i 412 ijbll ^ I^jJLI lIIjj jlSj I j (‘-~ j 1 1 »i*> 

(4 Lull f«Lc 

-« 1 >.I jjl Cuil-L 40 Lull 
I4I 40 Lull 41 12 jLu 4LL1V I iJkjMj f%l 
dulullj^Oull UO> 44 Hljilrt l-v 4lju44 
j irt*ir Al 4 Lj J£ 4I 4 Lull f«i£ JLSl JLBj 
ty»jV I ( «£1 (^41 1 . duj 4 j^lj jijU 


s i««iti 44 jjjij ^Luu i^Js f«sci i*Hmj ij^4 


JjJu 4Lu 44 Luvljjl 4 j li>ji>U # L* 


uuj4 Lf»ljjl u21» L4 jI ASIj41I 0Y4Sa$ 
*4^ J**’ 4lJ^lll JS 44 j j^JUj 


(auii 


piO ^l^l jrLLjVI ^ A^Lall j 
S > 4^1 5LajLu1I 304-jIIj 2bil 1^11 40 Lull 
jS Jut I 4 I ^ull ^Aj SjAjlI^A ( A^SLall ) 
j.S >JL} » Li I jrn itl 4 c, ujjtj 

UjLLc (^L*4 ) 44 lj # ‘urtdj (^Ua ) 
3 >&JJl ^11 (^lloll jUc) ^Lolll JL>>jj 
^11 1 j (^LfSLall ) 5 >4ull 3 >*Jll Jam 
ijUull JS I^jju^- ^fciiuh LAjjJu 

»lirtf Ijjdlj « Lrtd 4*42 4i1 

. 4l j-311 L& djLAj 44 tj 

Lcljji JLL^JS 

( cr*" 4*J ) 

4 IjuaJ|j 4L4VI ^uc ^11 ini 2b Vl 
^11 jjiTil l^jl JubtJl 44 j jUHlj 4Lulij 


3jjJl 4 jSuj lu.> ^.bj^SIllS 3j^Ua 

4 

Liu/ 24 j*uu4 4Ljjj>jjj 4(jjjuSll 4* 

. bUolj 


^ # s s‘ S ' ' ' . i ' . ' ° > 

L 44 jjVi 4 -L-** i^a—Ii 4 1 .* • "j 
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f»t jLuJ I.'V b 1 1* 1 I -Ita It I n It 3 jtjJo-IL 


.GlliA^I 

j inrtlj J>Gll 3tnf1 jj Ul jju 1 IlAj 
2li>«il I dliA JLS J>J ^‘iM tfliA fa3l£j»0 
G^UGII Ju fajbjlatl J23 L(b i^2t 1 j 

j ■* v< i'i*. '„f:r<\ i» tj^UUdl 

<Lfa«ic jjjJLaj jjj in"Tt J L «j n u b b«lf. 

Jl 4- jT>2il jSIiJ Uiu 

2 UJjjall 1 (Jj Jxui /IImI L(J ^xM >t I 

Jb Uj ^4>tl ji jlill J^t*! mj 

fbbll ,jc IxM L(lJ_u* lU jJ3 ^31 1 xLLfriJJt 
. fajUjlSJI J* (^xjVt ^A U3l 4jl+>u} 
C)Lux 3 l>uJI jaai luIS ^ULubJI i£_j 
(j-jlj-ll "‘ g '* 3 Lp>jx<fa» 2 — 

j$l j j j.‘l% J>G)i jl ij^SIii J>Gli ja 
Jbj jL, ^Ull adieu * u Jl£ U IliA . >*LU 


ALtlall 2I» jll jxttAi ^kltl ^xul I 

^Ljoj J£j Ifj fj2u 3 jG*1I 
» [.mu-,vi auy> w ti ^LfjLSj 

jLl I taUjtajlt <L2i-L) J J. > 1.4 jjjG 

jfL 3 j»<fl 1 £*U>j jj»-j jA IliA J£ joitaAJ 
♦jjlatt ( 2Lbtjjll ) SUbaJI Jj«»VI 

jL. Hamburger ^ia ^ 2^11 
Fragility and <juux\j s^iisugs 
M utton Power 

jjta'ifjj ^jSl+aujlj * 4. jiuj jaj bird 

jL£ ta^ll jjj ulcj AjljjI Tt > " iLflLuta* 
iU^tabGV I Haiti iL. A (»jBj jJSLw ^3 l£. jju» 
Cuu ) 2 _ulwt 1 3 Jd jit ajl^j j» ( 2 u? 
£jxu/l j-ja Jl j_>-V I Ijml 2_ j^llb V ( 
4 IiA Jit 1 I jrtW7t 1 eJ*JuM faiLjdalllj Jl>- Ij 
ab^Utaj-llJjIbojItUall Jl taUVj Hl>. jt( 


Jj*j2 U f*4^lj JJ^j fl Jfajjl Jl iyt jjumSLui 

* 

<jmj3 ^Aljl 1 1L. I liAj (%(£!« X «taij»ji 
J^Jbo J^jljdiljl fajUjUtfl Jl gu»udtlj 
V * * taiaj I IiA gxl>3l faiij IHU (juu3 j H£Ut 
' JuiSlI ^»Ull ^jAtaUlIj liotxll iyA "iuuu 

. Jxj&taill 


- 1 £)£ju3\ JAjI -x».lSLuJI Guj 
nLJ fji 4JJI JjJ J* IjIiSJl Jjlill Jl4» 

S s' ' f ^ 0 S •''' 6 9 S ' O A ✓ 

J_Ajl Jjj Uuj Ljj&H I tajjaSLuJI (Jju*£ 

- ' > ' .' _ >' ,•' >.„'' 

Jj < Uj IjilS jl fajj.rn.uiT I GluI Ijjuull 

CuJ < rtirtj uil> ^11 . . 1 ^ "‘j ■ C ~i » 1 1 ^ 


JTjaII JAljj ‘ Aib Ijj.mj>jJl 

Guj J—Stali GtlA^Ull aj-uuj ^lc 


L^Jax^j fajj.rn.bl I ^jj I JG 3 j Gfafa>. G> jxSLbl ( 

aj^uS fajVL>- l-OSIill ) 1^3 Ll» Gbjuij 


. Ili^T blfa>. 2li >*Ajuj» JbV I 4 II j 2Lfaxxa*ll 
^•jxtl 2 LjjA^1a ^jxaTI <t->l iii'i Jl um^I 

? 

- 1 l(jljfai»j iLbGJI 

* , - , , > . - ■>'* '<i' 

taiLj Jjlm mLli Ij! >«i}l JIT J* 

r> , • ' % /I * * , > , ( , * , ' > > 

Ajljll fatadlxAbifaul jmi ! J*£j3«j^113 

pjj&l 2l_jV lUl! j 4r J! {jxi bll ^ LoG 

GLuJjA Jji i^lLall 1 ^ J>Gll^ Jjjikb 

Von -Frisch 

^l>u jAji T^vr fLc Jjjj SjiU JLi 
Jmj 3 U |iAtj U3VLdjlj Slbwill JJ jlu/ 
^gjJL-fa. faj|LiU£l taixj 3Lb«ill Jl 4_tll 
L(j !vLfa*j ^11 jjju a.iU-fa 3 jAj jl 3>bJL> 
2 lUjL>> J 4 I > rtbtj J>Gll J_* 
jiuaJ jmtl <Ii(l 3Ltttj <trt* fajlAbolj 
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gjljJl i-4^> 


^4 * Jaixitt 2L>i J^ill -4 IjjJiS Jjl ^ 2 tl 4 j^ia <Ji4 lJUbj 

(%^hfluu ^lc j»L». IjOi-lj 

4 

^ i^x" ‘ ■* Li I 3 - J^D I - a LujJI SLpt^l iL |*4J 4»ijt igj21\ (*^2TL^ 


2 l Jj^Ia CjL&ji J4JJI JjJiiJ -j 

jjjjHI i 2_ i juj U . lLc j f 

jjJu»JI (jjatujj lfi« j iri'vl U j^.»ta2j 
Ijlj i ohauuMt Cjuii I jl L$j' j^*iau 
1^‘ij « iA» j jJalb t <.~M"jI 

l^ljli-.t J jO * rtWit (JU.4 mtl ClM 

Ja jjm !Lijiaj3\ j\ j 

. i^is Mj j i^.*t2f <2_ < . >.> «>*n 
> )tV( f«i£ 
- 1 ^Lill f. Ulu J mat! 


^4 3>u£ gl l^jt (j4 (3 ^* ilx-LH jolii 
l^ulaJ 4r J-wijrft il j A£\$£3\ 

(jjUji JLiaj £+i2JI UM>. 4_ *L)Ji*o !«J 
J nuJl fjl 2U&jjkt jLujVl J ir^yi itnrt^ 


2rtjrt^t 4JLA (jOj < ^laj (j4 ^j3o 

t_2Ji \ t • • n *i 4 i£_ m. j — £ j oJ& 


jail » 3LJLUI 2bVl i2_ tlu*»4 2 \im 2I)L«jljjIj 
j yiljJ ^JjLUi (J£ £)J4 

4_}i Ijl t l rtl*> i K4 i_»1 jjit (j4 

tjjjSHuLj ^21 2b V kill j 4-u! ^.Iaw 


^^jlin-w AJ (jl Jaidja^Vt jjL3 j jj>o 


y4 Jiiall (jj 4i I Wi m J I ijlS. 2biL£ 

J -“«ti j2LbbJl2ulL»ll *jL rf^i jr 

taj4f 1 dJ jaj Vj Jiull ^L«j 

bpSo^l J^auJ Vj < (jlSL* Jklajt ^lc 

4.jlr jl i .ti^un Vj 


-SjS-VIj 


J^JJl i t*ir ollaa^tj SLp^l ujJLm) 

* / ^ “ / >> / /♦ / > / > / 

jj4 jUoLuJ j JU ^j ^ 

'L ' ' * ' * • >? ‘it.' 

ijXA I>jI til 4^-0- oj-c j>4 

f > . > 0 ' : ' ,1'. ,+' • • - ' 'i ' 

l^ji Lj 2 lL^CJ 12 
>> > '</ "" 
d < jL4jti» (4? « 4rV*«J V i^SkiSLuj* 

(jl£ ^4<»Ut iL. jj^iiibi V |4^j 

4 

1 jlrilf'l (jl I (j4 jjij V« lllj (J4MU 


l^jjb ftlCI uLiil j ^tlaLul i_iLiS 4jb 
1^10*4 J 2 JGj UadU t^uuu kLljl^otJl 
4 - u^Ij JUiojull 3 lJLc (JjLmj 

Uj» J I IjJ CiiJuiSt kJL5^iaUtJl (j4jJI I JL^ 
3U» k_ijli4l ^L 2 »> 3jLc SCuJUjl 
JUJJI 4 - ^LdJ 2U^la4 i jS3 | «1 J^jjl 

(j< Clju^LA 

* 

(-d^Luil 4- 4 jL 2 ij lI>I^ in^Jtj 

4 

JL>- 1j J 4 JJIJ “■ Jl 3 Ll>> t_uJ Lull I JLdJLui 

4 

I^JLUI L*>L£t J-A J_J L4ljljl>«ll j»jLA j_4 

U.« > j (jl &JJAU (j\ I jl^j jLujVb 

-. 3LJII1I GL>WI 
4jUj 3l jj^laj 4 b ^4 ^iJu J 4 * 1 ! I -I 


. J i» (t l j^4 

J^JI (4;U uxui 5il2a4 j^Jb Al J44JI -<-» 
O J> * -ft I >4J jjj— iJL4 |44JjJ u> 3L4 u^.% 

. JUjcj 


J^JJl ^4X90 J->-V Qjbj (j4 - £ 
• (jiUuiij 
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jll in •iTi • fl jLoiLi, ,* 5 lr Jig jJLlt 


bUlf.1 JbOl £jjla (jdC JjLijVl 
f JL)I ^j_ 2 uj ^LuL^SJt l^aula ^ 1 * 
Jluojl fL«el ^1>tl dliA _)-*'_* 

utJbtft ^Uul JiJLa « l i5rV 1 4 JLA (jjj L*j 

Mammary glands (auaa o 

>4 3-U44 jlj-4 (jLi 3Uunj1 Ulljl t.fcJj 

3jj4dt)1 2Uc jVl J»jj f. LjmYI ubjlxi 
1^1 a*i fUj jljtt atlAj i 4mJu 4 U 4 VI jlJbJ 
. 2 L&C &41 ^LicVl ^)1 fJJl 
a >jJL3j j 4JL53 um ^5Jo$)I ^jffrtl IJUfc 
2LuT>3tl GLjVi 2_ Lbcj 1j1 1 JL.*- 
3 >4jJ fUjVl 'L. ftSi <jjji 2 L)Ol 

X X X X , / . X .X, ' • * 

Lua)l>- LLJ cijji (ju (j4 4jjiai i. Lm 

u<j ) vi ijjvlu UiU 

k- Im |n£!j2i>tj 3 >ajJ fUiVl 2- (%£) 

( (j^i£l3 L^JUj 3j*u& jfcUU Ifjfe (t£)j 

2LL*Yl j*i£ 

uibU»¥!j JjJbtTt u»u)l 
J Uc juull ^U,Jl (4)bitl l al< 

I^MM jl L^ jljJl y5*J ^31 Jkil jll dU*ill 
^^lcj 3Lb*¥1 («Lu iualijl ijbjJUtl 
lIujl^Ij (jl >5)1 2L j jj U 4 ^>5*1 

lij^bbVl 3il)1 ^1 uJlj>U1 

2_ub>)l 3><j irtitl IjjujI «¥>& 

Vl>j VJ ilLi >* ULtfji Uj» 

- x ^ „> ?x - x 

v (»iu!S jj i^Lntfe 

trj*»3)i» 


>WM J . jj "■*)* 3512 £ U I III J 

>a>4j jilia)l >al>4l jrjLc 4r Jo>>iL* 

5 . jA IjJ I Cutf lu> 1>LL»ij1 k— >«jLaJJ 1 

>u) >j>jl )1 J4«“,»3 I4J jLlc )L JjjLS 

j*u)i mj SiU^Aj Porpolis 

Jt dJttt ojlaj U^abll £4 aulijt 3%=.V 

. biji^bvD) i^ x uj Porpolis 

(j\44tl)bj J^^LukLmjJU JL* 1 i Mini I3lj 
uU)}l QiJu >4 %uf ijltafil (jS U i 
2 U«U«||I i/Uj Um 3Ujl5t <LjjJ 
Jl 5) K j^LbiBj j>IS >5)b 

ililjiitjirt-kj 3buta Ukjl«4 (jl >2)1 
(%1 a )1 l^AtLiSb |«1 J^u4)b SLtfiik 5 _l>- 

»L2fiVlu55Uaj(«lA 

LdiAJ jl Jjj* >4 3 * * j_j 1 * ji >4)1 

2 lj^aJ 3\ Sjjjjl >i» j a J I >j 1 (4 1 inti 

j*LJj(o)U)1 (jjJLJ jlc^a - i-5)1 JjuIj 

JuJI u*j >25) bj ^ u j _»5D 
^ImVI <L LiJbu U 52 jjl« (j4 tjj-^ ^ T 
55j>laJ jbuj (jfkiiuj « Lu5cVl (jl JaSlU 
2LuT >3)1 ^LiVl i~irt irtjj^,4irt4)1 w^~*Vl 

GUlliiiiy jt) 3L5jl)a4t_ui0t)l ibb^SU jJUa4 
. Jj^)a)l t^bXl 1fal£>4£ 3_li4l»t I 
I<u^l51b 3t)aj5jXl 2U3T. >5)1 ibbVl ( «^5) 
vl)UA (jl ^ (j-4 jl-jV J-S jjl 3 3 jVl 
«IjmV 1 (J5*1 j oJLto 3 LuL»j!> iL jt^t5j 


(jl JUu 2Lt>.Vl >4t JiUjiatl aiXA 
j>ji) r»4i.t3> 3j>d»uVt ^1ilt*^>35 
(>i_ujj 3 l>- V 1 f%ic 3LLu/1 j>4(lu^ j>i£jJl 


^j- (^L jlaVI > 4 ) iDLlA >4 5_jlj 
^JL)I >53 J »1|*> 4 X (j^4 ^lj_tl >ik4J 

]Lj 35 j3j f«ia3j 3 1 Art >4 uLUt 3 )amiI^j 


166 



-=i ~i r ll-jeil 4 -U. . 

<jl j21l iL. ijj U* vDLtA jJa uAj^mII 

4_ e L»- L* £_4 L*L«j (jjUaliu yjJjJtj 
J124 Ioa '4_ gUba^t GliLLSV* 

Cu$ U ULc V • Jui 2dlxuVl alLi Cult m ^1 
J ^JLjJ 2bL>-Yt julal^l 

. 3U«k uUjUi 
^ ulaJt jU^Xl aUm 3UL^»^ HA* fLcfc. 
gbajamtlSbj^jJt ]L ^LaJkJLj jjLuJI 
gLcJU y* Ail « j$jSJi3\ J13 2bjjjJt 
jia J SLjau j gtxidjj £. |*aLu/I j>1 
>4J jl j2Jl tbbl gjljM 

dJLfc jl ^1 gudl^ll y* Ail £UuVl j^lajj 
AlJI ^Lo JL4X4 ^II ljJjj JL2 Cib^laXI 
j*l 22 ijudl dAA JS jV AU) ^4 Aulc 
(gi yH> jjut liUj ayuS (jjyb JUu VI i rntiSTi 
. Alii J[^wj IjUm jl 

a 

jt^Juu bUS jJUal j2j^ 4 j>£dJt jjlSj 

The Developing juivi 
oujLm jjirn^i ajuj Human 

2Uuu dh22 ji jbaJl (j-4 g,t jJLv 

uLSIl y* *51^1 2UubJI HAY 

gJ2l>> wU£ll JLjj (jj)lr>~t,t Jt i ii iVl) 
0 ± jUL4J jn% r» AA1I l— Jail <_tUS j) ia»l 
2b <*n*tj CjLAI 3JL£ ^11 i_jU£1I US 

^IjVl 2Luull £- jjJUS yjtjJ-jj 2UL&j 

♦ CjUubJb 

(%mjl ^juuUj m ^1>*> jjuSjJl Ul 

2 lisj Obstetrics g^vjjij ^ui 

CjLjVjJLj jjuu^uA jL. 2Lulal1 jj-LjLj 
AjLuJL jjLuj ^ mj'fl gbSbj^Yt gJbUtl 
Alii ^iua JUx« ui_j^L^>I J)l bLXl (jXe. 


y > »U1 1 ftuul 

jaj ijlu£j AaiL>o Anatomy 

.2LU.VI («1a ’ 4.2^1 ^tl JL»I jVl 

illU^UXI 3JLA "i_ Aj( ij,jA («1U1I I JLA Jltt/ 

(Jfeljj 2L t^jl » Jli fO b^2 (£1 jj ljirt>«?iVi 

3Lb»Vl |tk JL HCIjJbJI ulij aOl ^4 ^U 

Ail utUal fO (^44! i^i 2L ^djUuJ Vj 

^ u JU TJ t jA ^Jalnu V Aiuljfl obi jl>>jj 

A l^jb ^aAj (»lj SUAUll 

Jjj L4J |AU>>4C LuajbSi AjV AobL>- (*l 

^LkjUjiatl aj^S jS* lilbA jb fCj 

. AJL^Vl (ALcoLuIj^ jL.2Lbda^t Ct Uljll 
; . “ 

Ijjali ^1U3 Al^k CibVl ^4 Sjl^Ij 

Jb ^4 jLiiiyi Jl> ^1> ^fakll iLj |«uub 

Ala23 ^'lal A-UjjJt 2L«1S^I Y^bll^ 

bil ^'nl US ^Jjt ^4 (iHbUI* ) 3i4l> 

^j->>V I |iLu>Yb j i«i~lj jl ^lalb 

j^uSjji Leech jjfihj sbiiCu g^L* 

Ab.1 y» jt.(j}JbJI jtS lil («laJ ^Sbfd j^4 
^4MJ ^Sj 5bAla jJUj ^IjVl 
Ala.ljy* 

* 

1A&JLU guudtt JuAlal (4unj ^4 

. (jU^Vl (jjj AjL&HI oJlw yA 
(jic, J$A jjuSall gL2jjlall ^wAij 
l«lc (j-e 3 *** ^ V‘j ub^Ull jj_4 J_jj_4 

^jl ~j- idSi f^sil J)! i^21l y* 2LL*.VI 
AjJJ Aajjjm jS fit ljUjLJIj 

. jl j21 1 IL 4 1 > tt Ablji j4 

ClUlljJ JL JljjK J^4 i_jU-I 

iluJtaJlj JjT j21l ]L g^jljJl 2LlaVl |«1 a 
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St2u 4ajJl I r I lg ^Ij-dLlL 


- 1 JjLuJl j4 ojjjua i iiatfl 
Jl> jLttiVI jl j*j>£1I < 3 1 >211 
>4 iJLjfc ajjukut SjJbJ ^ ^-Aj 22l*j 
Ljj£f\ JL^2u3 ^211 #111 Sji ji4 J2 lw 

i^Jl^I j_4 >2_£l dLf 3 j~S J la 4-2 1 >i Jju 
2jVi L|JLu >4 ajjuS ljUI Lj 5 j4 3 jJLc, 
j* jJuJZ 221 til 4 J JOtJt Sjjmi j* 2uu«L*tll 

• j>b>ll Zjjav 
3* ^ >> jl uJJbJI 1*1*11 
1 JLAj 2tnH>Jt £u2121 ^jSj # Jjk ju}U 
2U*£ j* »f««r jl <^2*4 
C 121I (tf>i_tl JjLuII ) 3U5_dl 

. 2 t2 Jj-U > 

g2U JtalSj*4 Jl tLu j* 2 jm 21}UJl 
^ '■«" 21bL« 2uj>jdl 2.*U3l 
j*bj JSUI j* (jj-ui^l ) J1*VI #J*tll j! 

tfliS I >A lJL»-lj LjjJL* Ljl^u#* jl f«l«j jVl 
jo.}U S-Lc jo j* 2 l2u>UI gTjSI"! jtbo 
. . >£21 1 b*«2Jb^21l 2j>21f ljUIjj^JI j* 
21^Lulb (0>£ll jT >211 4_JI jLuil Jl 2 IjAj 
j4 3 jl>-I j Zllojja jl jVI |*l*j Oil U Sj 
nluaj ^Vl l^Win ^1 uBjlVl jjl jJLa 
jljifl bull j-kuu 2u2u>u2l 4 JL&j £-1211 
2*l£ll ali-Aj L>2 jl 21^Lulb j*j>2L2l 

s * A 

Jjluull j* I2u£> 1» >3<24M* L2jl ^I>1 
Si ^llj J> >11 ^jU j4 j>£Xl J^UJI^Aj 
^JaJL>. <Jj Lw Lj^m (jS jU I j ^22YI ) 

Germinal jj*o* j^i >-• jji jl 
G ametes tfjj, L>hjj 

jj& ^wUll <£j_ill jl^u-sjlj 2u2j>ull 

. r- 1211 1 2jUf 


Lfjic Ij^l*!* jSb (*J |*Luj 4ulc 

dll j JL 2ij>*li 2j4btt ubjUll ^iii«l ^1 a 
V Ail dll j jj.Ijj (jjLuJI jjJall ) jU JJI 
uiLuatll |*Lc jo Ui3^ V j >2 jL*j JL>->j 

^Lfc- j J2i 22 j 2 atll JL Jj ^*3LuV I jjjkllj 
jliLu/j (jS I JjJJull 2j L2 )j |*l*ll jJJLil 
<I»U^1*« dlllft JL>^jj 2UJui2Ill |*1*1 4 
JL*J |*l*ll CluI 2LuT jj6 

l»>l*3 , lj 2i>*Xl jl djjj U* 2Jj^la jjjjfi 
. 4ill j* CJJ23 JLB jT >211 JL 

- t l_£l >211 J uluall jo j4 ^>io 2 dtr-> >tl 

j* ( 31 *» ($i»» (** jLJjyi >tauul2t» 
Vjjllall^ t_u I >21 1 j <_bL*ll jo j* £>io 
frLi^VI i^Lt ju»Jl ^IjVI J^l>ll JL 
l3U2j>jJI ) ^pJLjVlj >£ulil auLiLull 

u>o Overies&Testicales ( 

(,£>22 Jl J> 4 *ll jo jCLJSJl j4 o>2lb 
JL*J >i»f gjlall j >JLc j> J L»tJ I jt*L21lj 

Gonads ^nvi «L2ci >2 < m 1 jus 
j^>i>3 L4JL0 ^>2j_9tii jl testicles 

jrttrttl ^ll Jmj ^ 11 » 1 2* I 

ji»b Scrotum ( j^~j Mi-mi »lcj ) 

(22«21l j^b >tr> >*? jj * ) ^_j>Vl JLt21l 

jj> ^2jii jma Inguinal 

^2123 2 jbi 12211 4 1 nifV I JjJj Jl*j g>LJl 
uu**llj ^JLlI j* 4»l2*o U » I V 4 aJA 

Abdominal ^ui L-bjjjvi j-. 
jo 22ta2ii jl £2j i^jLii drainage 

dlO ^11 (Jjdktj < g^Lallj ^>2214 J >4*1 1 

jrjlidlj 2jjl2«ulll i^jbdl Lajl 221*214 

• 2ojv>21 I 
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£^1 J-Jl - je*4l S-J^-o 


3l mS o' (V^ 11 o' j^-fi jSi Ju 5 ^iil 
L^Ji JjUW (>4 ( ^Lolaj >1*104 

<>• JJJj p4 ^AU < l ) 

. jlJ jJi j jjlm ^Ul jil 

^ui jL 

tit p^iLut ljL*.jJ 6-*lf L*jJ iLujjJt 

/ 

jS pfit jJ j t jSi u*jS J3J3XI pl£ 
2«_u.ta 1 U >Wi 4- jP^tt J 4 I 4 II pt 
2U*ji$alt QUJjij JLU pt^o^Jt ,$A 

puolj ^jLu) pl£ ^liVt p4 

j 1 * — j j (ji jilt jV 

jA JjjiaJt Jjuntt o' 

j^jJI^A Jj Ulitt pl ^j*4J ^jJUt pl^jatM 


^gJbJt ^ 4 ^0 f^OaJt p4 *Viflt 22^12 

I 4 I 4 Jj»>. f«2 3JL_>-lj p«uu p4 

jrljji !<LuU 2 f Ia&I <>• JJitj L*>-jl; 
* . . *•<•'.> ,« ' ' > . ,>>>', 

Jlju p4 L 4 L* («S3i44t j^taJ 4- 

* ✓ tf « > > ❖ <- 0 / 

4J {«£j; AlH j«S 32 Gl«lta 4 * J^** - 

n C&tjJaj J* Ii ^a vi aii v ^rni 

' ' * 

4 OA ppij^* uuS jj-xlt A ilt U Lula 
^,'itl ~.i -itAn ^4 2221 SJ' i_>^>otJt 
j*JL*..r . f 2 tf ^UOl jJl -^1 jtJU*-\ 
^ 4 4 4 ' V I ititt »lit>4T<-T’ I 

-J J>-lj4 

^ x / ; / / 0 / 4 ^ / / / 

(jjjla p4 p4 pLuOyt U21a> JLdljj) 

4, 9'S s {,> * 6 ' s * 0 > > '* , tf * 

USiifc (O ig*'- jQ* 4 ^ ;,t -‘ t ^‘t*-^- p**« 

1 ^ ilt«t | 1 ^ * t f 

j«2 U»^ > j» lla*J t djuaSlfl UllaA 2Juai\ 

j 4jUt liljljdit ^_9»I loi»- dliLukit 


- 1 ( jjlt~l"^-^ Llu ) ^Lmu«I jj fltr*l‘i 

^Luu«t Hldfaj /jt . .. ‘iVi U2 1 » t_j<x 

.ToUjVl 


(juU i| pJju ^Lu4t 3Udaj 2LujjJl 3L»lQl 

( 14-iIaj 

« Uj ^SiVl » U U (g} ^j-yuJ 2UiSJ( 


^,ia«j jl JJoj Jala^l JUU jifjLlt 
tltljLiAA ^4 4^534^^1 JjLJt 

. 3 Lo 1I><4 ^JLC jj4 ^j\j ial* J AALL>w 4 

(3LL12 ) SjjJtua ^Lui4l 3nir>1 liHIl) 

^_pL mi ^11 > j Jal ix4 J^Lii ^4 |JL> 

(jajLij l^l>> ji Germinal ) 

.( iUau^tl £y* 




(*l j^jl ^otalt 3> ■» j t Irt i H tajjjJt 

^j^4jL>S^<^3 bl JUoau ^5i1 

jt XX . ^Lc utflofl 

XY 


JL4I *jj ^Uatfl JulC. |va ^9_Jl jjUJbij j' 
i^^lXl 6'^pjl o^ 'i|-a 2 xijjuJt £2 Lj 

Y oLS (jjtl X 4J.4AJ 

CfrbtJ' 

o* ^*jV » _9 4-j>j ) 

. n/io^^K(^Ui'jt 2Lflt»j 

^>UI o'^PkJ* (y^*J ) 2Latail» oil 

. u0AdJ 

' " , , ' i > - i * i * 's’* 

2rtlr piS (4-i Q-C4J ^4 q 4 2 <iWi ilb !»>♦» 

j£jJt A44 (Jam 

2uVt £ LajI UA.r53L«L2}l> 
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jlhfa Tj l * i " i « fl jL 1L1 Li* 2 * i j I t (fljJLxJtg j-iJt 


uxi ± LjM* pt 1* *^Lj 

6<jW 3 Ut* o' o'*****! litf jU*U1 
jLijl ^U[l 

pu> ILAj |JUA> p^SLj jl | «*j !1 

Per Formation uk>*o 

jrfSl o' >UWl <■ 2L&u£\ L> 1 1 < f j 

OjJL>fc}( o' ii~ rt ^j-Ltl o1j_c*J1 o- 4 
I JL*. 3j i in« 3jj) ini Jl*^j Foetus 

eUlftit «V ^_A o^» 3 irtji^jTt J_*U 
O^loJl OJ^I' tiUj. Jtl ^2 

igjJjLifA f*JUJl gjj >““e 

. vjAoX'biparental.^jvi 

O uu LiUfl o' US 

Q . U 3 US ( pLuuYl pLl Uu mi 

fjjut |*illt iL Ajuiaj pSUj ta* Ijjiwt Hum 

4 L«l& ol>h>iHirt Qtj^nVitl ptL&j pUlIt 
j»Q*Y1 £ 4 mi o 4 3l«tvB A* I ) 4 4 
4i*1 >• 4- ojJUtfl JSLLj (**»* jib \ 4 ULwj 
3ULU UU*fr 43Uu#1 (^U l^ua* (4^ 3 LJjV I 
4 Ll \jj» *L ojJLtJ'l jj) 10 .1 l^jti till !) Jij 4 
jl* (j3\ 4 j i*ij ^UUiYI jil i>^k ^)jV' 
. pi jVl oj ^Ql 

j»U*d) ollAj pll J^*m3 3UUX1 <>LA 

1^*4 »< *4 J i~iM j\ fcjuu p m ST? 

. j*b . t j. i* pjbuj 431* jrf« 4iJt 

pj) m) j*. JLojU ,Jjlu/ 

sjlxUxi obv il. ojj^xU »uy< Ji* I 
>jaoj jyjJLUJJ |«La o^HJJ 

fl_ 4 * o"b$j 4 **l*»J JLjlj Jl^m 

1 JLA <Jjuu S USbjoVt 3 a* 3 l tliUV jJI ' 4 . 

CJjLu ol >2}' £bf ibLjijoA^Uft 


o' pi 1*3 j 4 jl>uuu aiil jjJu 2b Y I «La jL 
J^LJl o 4 jai 0 4 |jl> ji jLyV) 
) 3 j 2 j 4 -mkLU juj-* (jlSL jL ^jJl 
2 LujjJ 1 <I»UiP' ( oj^OI o 

3 ^lm pjSU jl olSItt I La 4 aLS 

4 

. 12*. 

2Udl2J( J— *V( o^* LaLo ^ 4*»4 

Posterior ^2^1 4£«*h 

^4Xjj j^' 1 ‘ , '* e ' 3 JLulJ aJLaLmj 

^Ju 4 t ( 3 jL mi 2 )piuSb LlAi _tl JidsJt 

4 

oli tL^J 4 LiaJt o. ia4l JjLui (^30*0 

4 

. 1 Jt* Q^iirfi*. ol £4 iL^Lj 

* • -^»j J^LuJt 0- 4 UoxiLtl jJLaII tiJLAj 

4 

O i«j l^jt US> (JLu Uoo o 4*3 *^^' r 

o' 4 ( lj<k OyLldjJ) ^ISj (Jo2U 

4. jt>x» 2u£u 3ju j* Leech 
o^jvt 41*1 4. iiuij Leech^ 

Uik 

4 

(f Li)l o 4 ' m4 ) )*H<nut Lajl j 4 j 
J 3 i* Cy* j»V 1 o^» 4 o*L* o^ 
uJUll o*bX' J-^jC <^ 4 J*it ,1 LTi 
3 jl* 1 * j »4 2tnrt*i o^ o^'-J 3 L» 1 P 

oy^xuiVt ^,tf)i"i o-^'j > 4 ol' 3 d* j 4 ULl 
. 4_U>J' i 4 J Jjl jit j ildloJl 
ptaUa 4 JL«*b^l (>Jd1 ^A^l 

JL*1* (Jfiiir JL*L ojo*fcJ1 jli) ^jl^ 4 

J1 JSLi o3L*J( o*< iiUiVb j»JJ1 ,> 

3 ijaUbTi bjuiaaxi jjj ojL 5 Leech 

OJji' ^Ijod^l ^4 3 U 3 ljLtl oU^UXl 0 4 
M I^Jbdl (Jjjla j£ Lo»tJ • o^' JjirtjtT 

igUcJjt au^Jj^jiS \*lVVf»l&4. 
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gjl jM, j -ir It - jJ*ll il w> 


y i iiTtli d^ibjl ^yla jJL* 
^blt •J'VLl ^* J>0 o' 

.3LJS £bjS5 |tlj 

* 

Luiaj I it llili L2uLnj 

Uamj JLi (j^Sj Luli^UlS j^lx4 (jjJbtJl 

lit j 421>j 4LyCi |W ^1 >J^I illli 
J4iL“Jtj (JiitJt J »*iCa 4jIj tfl.*>rttrtj 
J.4 ISLj jl f«Ij (*J ^01 1 9 . JjjfcJt t flirt *i Uili 
Jj*lS jj&j Jj*1S jA 4uic 42 lL>- 


<j4 iU> jit dli^l UOMj ii> jJ V t 

Si. US jilt L^Mi^lt 


✓ s ✓ ✓ 


{C> 4UlaJ jj* fti (_j!jj £4 j«£Luii»> 2L»¥l 

*6*9 % ' * * 6& * * a i 6 9 / / / , 

irtlU* jlubj 3rtt>»4 2ULo4 <j 4 fO Irttf <j4 

" ' * * x • *'*'**+ 

♦ °g»iH 

Jjkt I jit *>OA J^L>. Oil ukjJU ttti U«lc 
jSl*i Lj^L>- >1>jJ jaDI j_4 2U02ult 
*f --** jtj L&joaj j £ «j V ^£j»tj lAjuai 
1 %} 4 LUfiVt uligt JLJ ^UafiVt 

. 4u JSLwJ 

- 1 j^aal tj £L4-uilt fjM )_$*► 

tjjJU- Juf jji/t^»jJ 1 (j4 j«La»| JjI jt 


(jtyjgjtj ittt t 2 LjL»> Ult <jUu¥t 

g^xu/t Yi Juu Citj < nVt v ■ ♦ < i) WLiSUi 
j-?-¥ g^xu«t jj4 tj^laX* jiailt L*$£Ljj 
< t jS j itltt jjS JM£ ^4 Lilt I >*lf j 

¥ jOj ^4 (3uU> ) ilfitiiu 

,4JjIlt jl j21 tj jUjVI <U> jj* ^11 J— j 
^4 mt I ftSS Jn>jj GLjVI tllli j-jilu 
^ iJL^uull >30u&¥lj jUajVlj 
uUiyi Liili dl> 2ulLUt 2U¥* jlS> 5 
l»_>4u< aUU>A Jjfin ^LUt XdUi (j4 


g^lt £b¥t jt ul*l 4 j< Jolt 4 . . . 2 LU*¥t 

ijfS tjt J,pJ mj cftigtlt >uJ>Ij4Um5 

* 

jlS (^ 4 ) IJL«X4 jt Uljj i^jll44 (jil'Si 

jljil t^jt^plt 4uj UJUfij^^ijLlii* AjjLI 
JLi juialiit <jtj ^Lu m U • 1 ^Joi Jjj JLB 
Jj4W jit (j4j jj* jjji »i£ JLjU ClA jl*»t 
ubju^tj jjj mijjal t I'Uiirt ({j4») 

^Uju jL |*J 4 jua 0 («3 j ltV< 4 Jjt JLj 
(% lj I 4 ILL 4 I S > j n< f j4 jiSl 4 jj mlt tjiguG 
. i&olUkj 2L»u4ilj ajjj* ^Luj ot ^tlnamj 

J(JUa4 (j4 |>4*|H4 JJ*¥t jt 3 jSjt J4 ^jitjLaJ 

tlilaj'iallt jli u.LS jjiSiill tijlaj 
IaLuu ^ult j (jjiajt j4J J^t ji 4i>. t-»Jt 
i|iv Jiinit j* ^iut »jiiiU (%iuit 

^jvt aiu ^it .. ito^vb <>tjit uk>i 
jli jJ.Vt^l^t^Ulut^SAj^Ult j 
4\j^tt tSkj J>l jit »iA Ji jl j2!t 

»Li^t JdUlt SJ&UJ ^alt 404*11 JSiJtj 

* 

(3Liuuj4) UaJt 4JL4 j 4j^laJj 4J4J 

ukLMtjb Ludbatj 34 ¥jJI JoJ U (J^tj^* 
tjbk ^lt 2ULw»t . ^ ■*j | ^ ■* HUilfj iUbibi 

iL. Lyikit 1 " <1 irtj JLi jju^Jt j«j 1 jj* jli 

) iUllill GL¥t 

• 7 ,* * • * , , * < x /////< // y / / 

<jj»»jJit JLI* tJjMijb JliMI i3tr jlS 

^jit, Jib¥tjr^auuait> ^Vtj jsoit 
*ti US ^t ^ t*UiAiill ill^iii Jbl>. 

AjUadiVt^ iiloSj 
• « Lb JS hi~_> tjuaJ t 
J^o3 (,£• 1*4 tit JUUUit 3 jL » j,* jL. 
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d|Li=-3Lii* J»t j h l ' i L" . 1 t\j -n . II l r Itj jl j-i-ll 


5 j mu Ii o* ifi 

^i£ OD j Imj ju» I o-* L- JUStttb 

. A m?ri(jpt>jl 

-I olatfl )L. (ljUaII^ ) |%j¥l 
2LuiI» £)t JL jljLuI) sia~*»v i jjis 
,t^^« »t( (^lC. JL +aju (%JVb jjjuuJij (juMSt 
4jl uL^) 2i.*uJL^Jt *.Ctl qSJj 

Receptors gviu ji uzl*» 


b J ij-aJl jjl£u Jt J£«j V JLbJl 4 . 

. Uijaj 

✓ 

J^jj-SfcJb blux4 ■ jj 't->tl b-Llc 

( 2Lj**jJ ) j ■» ^ cjjjJLall j u jj u 
(*}¥b «_ibdl( jau I jj& (J^jjj ZJli-jj 
(ju!Z jlj OiTj jjV 3 J t Aj 4fij i^ulatl 
^Lui^-Vl GMlIj (jlj HLpbata 

ubbt}! ]Lj 3,4 iL« Aj¥jjluu4j ^JV l_j 
j%l¥b t-iOoll j«*j < 4 ) Ijl >>.¥l 
jlju j_4 J jlS lj balit I jjLA J)Lj lILTj 


SjLuI ^,tr>i_) (jl jJi)1 4 jj4r ^4 |JI 

Lli¥j>bj <Ztjb22uL« j j-»- j <^1 Jlawbtj 

6l» *LJbJI 3 _j¥« *JL (*J¥Lj ^Ul»¥4 

L 4 IS Ijlj n^dLflj ub$jM lijbb 1j>aS (jjOJI 

Lb^j£ lJji>> |OblJb i~i>« i«Vt 

L4 j £>, IJjJa <jlS Ail I <j1 ljI juJl IjjfcjiLd 


gjj, ***** p •“* (jiuJij jr^iOLauJ 
jiul JuS JLjMjCj <^U JpUuJ 3 a*L>. jL* 
3_i_«IjJlJI j OlajJI 2- ^Lj^-b LJL«3 
l«J 2 Lj)JjJI 2_ f*J¥b ^lu>>-¥l Ljb2il< 
32j3at^( aJJt Jus jl jJaJt (jl (ubu (jSb 

^ jLm OU j Jju H** (JjuS 3_llUJ I 


^iIlII jbji 3 _j¥i (O T^Lijyif lj_u 
^L12 SJui¥lj jLajVtj ^Ijl liui 
Gb¥l atejsl.v b 


j irtiTl ^ 4 « i t t |U^OI jl jJal! j£JXj 

JS ^4 bUj (OjiJt (3^j (JUb 4_j 

. 3L»¥4 ^ 4 . 20JJL.J t GliUJSVl 
2bU!l 


-< uLlmj 

' , , * *'*>,' > , . /* 

(jii Aa\3oA ^ 4->j ijbujyi (_LU49«jij 

' , ,* ,1 ', " / , ™ ' 

t2Ub2Il^ 4jLb ^>lu] j)i ^lc jj-jjjLa 

/ / 

b> 4 j2j ((jOUjXl ) SjLk^U( j S >3D4 
4^1 Juu |«jj > aj,lZ OuuJl J 3 ^ t4j<ir ¥ JL*» 


l flj^j ot >LJ( ljo jOuJ 4 Odbo 

9 2Ub2l( pjj c ^0L»wm¥( jfu 3>iu 
IjJ Ljs (^jlJ 4jt t jjao gdUj j djbu^j 4iJ< 
jJljs LOul jA Lblbr gLL 4 »lj tb3d 
. ( Lb JLa» I j JS obj ) (jl ^lc 

iipa ) jjLLJI |«jjdd1 (jTjjift LiJbuj U 

JjJB J$ 2U^jjm j£ 4«uJL> (jtij (^Im¥I 

9 <1wj ^ 

4_)Uo¥l lj 1 4 <rt,i Coujdl j» N AA * j»LJI iL. 
^i^¥< 2 luJjJ( asj^br* 

(^jdl Ol>i.JI jLju 2Ll» 1^ (t^ni ( 3 JjjuTI j 
¥ 4jlj * CjAjS {Jujmi it jJt 1 hmTI Aj j»li 
U^Sdl I JLfc <L.^jgg*4j ( > yic jbj 

jjtytljj UlS jj (^I»> »~il - .^<ti fyjju U£ 
1 JLbj (^jjfc¥l 4 Lu^¥l (JS i2_ Uob 
4 Labi £j 4 » 2 L 2 Lb ^Jalt jrJLj^jJI c . lu uJ I 
2 LLuj j ^jLo¥I ljLamj jy* JLa u j (jl |4lbll 
* OS 4 (>>dl usLuu^¥ 


ljL4jaj J^jii b (jbaJl ui^sJ > j£tj 
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gjlj-ll > l > « 


411 < g^lajj AlbwaA Ail I 

Ail I 2LulA^jl AIL* jJ I Qttju ^l£ 
p jl jJu* (JS ^jLui ^lfi UJjj ^11 1 

i «x< (O ^w£j ^11 p^bull 4jlf 

- p^tuJlj S^LaII pfljl** 
£_ AiuaJiXI ajI - lA»ilj (. >15Jt <^4 AjAjJ! 
Jujjtj 4Ju iajl p^ljJlj jjT jJail 

>£uJl AcLuA Jl^i u^iit (jj* 
^Lc a LjcuSSi I AAj Ail I Lua 

iL SjSjUI Aj+Ufi JlVail (jj* 1 jl>> ijjifl 
jjT jJiil CiAuajl Ai ^111 ^cil Vj jT jJall 

. gjjajl I IA4J 1 ij4. a I — .‘tVl < JS 

<— LAmJ pN-tuV I (Jji ^juuLoo 

I 2_ 4 jj_Sj 3 Lc»1a SJl^Ij 4-jI 


I 4 I-U 4aLjI jAa Ujj ^LjJ I 

jiiuJ AjI AIL* < pllaj Ujj j^VI 
AjL>wuu Alt! Aic ,j-» JJJU jlj-ii I jjLi 
jrdjlS ^»_c. IjJlia L*jj ojj-^lj 
Ail I Aic JjJij jjTjiJl jl 


J V Ujjj AjT —AT Li pAlil>- jlj 

Ai jAj AAiiXl lilLAiait 4-4 -lj 

\ Ko jJLJI^ V ( 44 a <ir *c p£j p*a» 


Lifr uj pj^SLJI <3! j_2Jl A. juoJj 

A*aJlj (£*2*41 ) AcU*tJl j Jj-flll 3LaJ 

J 44 I AaiTjAII SLpJI jV Ail 

^LJt 1 .A(,\t(j i%l j ptx*.t< 

. AatAcf ujblj jl jtjZJt Jiuul 


JpliJI j^jjit^l JuLMI jil Au^$2il 


5? 4 in 4*1 

£iiljHl IhiA J JIAO ^jl Alii JL«I 

. ) 4Cw jJtj A*^jll AlUi U£ 


(jlS jL^jt Abl jJiil A_aVI ■•» a a A*^^j 
< jTjliil ASaj li^A»L* 

e. Lp L# I aSj* AjVi <»a 4> i2_ 4 -i 4 1 <t I 
jJSIj j^Alj jl aLaj Wa jjl I jaJI Aj 
VI ATI V JaJI 2u1Sa U&tt UIa A*^l 
j^j^tl j»L*l Ail I JjMtj lA«d4« Ail I 
oU^Uil Jj*- iya bjib 

-. auiiiji. 4-iiioi i-aua-ii 

^jTj-SJI ‘L. 4 1 in 1 jl 

^-tSLaTJl j J4 jJ< ^ 1 ~ j t .-.H p » ^ct) 


. ^4^1 ojLi/Vl *4-lii L«£ 

pj^Sil Jl >dil ljU 2_ 2UAUJI AS Ail Jl J 

p^jjAuo) ^14X1 oTjJLil J^Lct aSjj 
* , . * '• . * 'j . ' 

ij^uji (jx>- p g - 4-j 3LSV< 4r Ljjbi 

JS Aj| liljJj * — ASLj ^ijl jjajl Aj! P^i 

' ^ * ' , ■> 

a r,". l —4 ^ ^ A f,^Ju 

IjitLlj J)t ^ in jil I^AJLl pjji-i I J}T j23 Ij 

&-J ^JljVlj uljUuJI (31>. i. Ij^iujj 

GljU^oil (ji> iL. o!» AjVi <L. (j)j£il I aa 
«aLjV j^iilj Jjlil ulM_I_>.!j < j— 4 jV I ,; 

> A * JT> ouivi ^ 

jljAil 2_ AoAUil JbVAil 


jMLi V . Aic Aji I 4 IS 

A Aii* LjGSLj ^Lj ^ji 


Aiujl <Iii4 3_uSl j AAuSj Ajalr 

/ 

. ljj>4 j iif 


L«j (3 <aL«S (JIa> jT jSil 

jJLJl l^fe ll ljLjV) aAA j <aLjT «_»QS 

pAJ J ^4 UtA«ilj JUa2il p^AJj A&jaX 
pLij 4- *>ao 4U J)lj (j^jVl ^ta 
4^4 AiLuj 4 <2_ (jl j^it . A-j 1UI1 
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